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The pump will deliver petrol at 750 g.p.h. (maximum). Its 
stroke is varied by a hydraulic servo which is responsive to any 
required signal, thus giving complete control with rapid response in 
output. The barometric control maintains correct pump delivery 


pressure in accordance with variation in altitude and forward speed. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (Gas Turbine Equipment) LIMITED, BIRMINGHAM AND BURNLEY, 


ENGLAND 
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arg 5> TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES, MERTHYR TYDFIL 666 
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How many valves? 


We used to think that the human 
heart had quite a complicated valve 
system—but it certainly has nothing 
on the modern aircraft. Hydraulic 
valves . . . pneumatic valves... 
relief valves ... fuel valves... 
cut-off valves . . . anti-surge valves 


. . . thermostatic control valves... 


these and many more have been the 
subject of considerable development 
in the Teddington organisation. To 
illustrate them all would be merely to 
show a selection of assorted shapes! 

. . rather we would suggest that 
the designer should think first of 
Teddington on all valve problems. 
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EXPERIENCE DEVELOPMENT 
HIGHEST QUALITY STEELS 

ALL GRADES 


: As manufacturers of Alloy Steels 
4 : for High Duty, Firth Brown’s 
contribution to industry is 


is world wide, whether it be 
steels for engineering, ship} 
: building, automobile, aircraft, 
i road and rail transport or for 


the most minute mechanisms ~~~ 
of the precision engineering 
industries. Firth Brown Steels 
were used for parts of the 
“Canberra,’’ built by the 
English Electric Company. 


LIST OF PRODUCTS 


Forgings—Light and Heavy for 
special and general engineer- 
ing. 


‘i Forged Stee! Drums and Pressure 
Vessels. 


Hardened Steel Rolls. 


Carbon and Alloy Steel Bars and 
Billets. 


Tyres and Laminated Springs. 


High Speed and Tool and Die 
teels. 


Steel Castings. 


Write for the 
Firth Brown Buyers’ Guide 
for further particulars. 


THOS, FIRTH & JOHN BROWN LTD., SHEFFIELD 
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Do you know your airfields? 


Recognize this airfield? It’s No. 11 in this 
series of puzzle photographs. You'll find 
the answer below on the right. * 


As you join the circuit it’s a pleasant feeling to know that the 
crews of the Aircraft Servicing Vehicles of the Shell and BP 
Aviation Service are waiting on the tarmac below, ready to 
attend swiftly and cheerfully to your needs—whether you’re 
flying for an international airline, for a charter company or for 
your own private enjoyment. 


Shell and BP Aviation Service 


Shell-Mez and B.P. Ltd., Sheil-Mer House, Strand, W.C.2. 
Distributors in the U.K. for the Shell and 
Anglo-Iranian Oil Groups. 
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PERCIVAL 


R.A.F. BASIC TRAINER 


supplied TYRES, WHEEL ASSEMBLIES, 
BRAKES & CONTROLS - SILVOFLEX HOSE 


* 


PENFOLD ST., EDGWARE ROAD, LONDON, N.W.8 


FLIGHT 5 
— 
3 
i 


29 JUNE 1951 


AFT FACING SEATS 


STRESSED TO MEET NEW REQUIREMENTS 
OF AFT FACING CONDITIONS 


(also fully approved for forward facing if required) 


V.1.P. de LUXE SEAT 


adjustable aft facing seat, with 
tables and leg rests if required. 


LUXURY FULLY 
RECLINING SEAT 


aft facing, with tables and 
leg rests if required. 


* As ever Rumbolds are to \ 
the fore having envisaged PIONAIR TYPE 
and provided for the latest 
trends of modern seat HIGH DENSITY 


design. DOUBLE SEAT 


Strength and extreme aft facing, fixed type, with ample 
lightness. lay back. 


L. A. RUMBOLD & CO. LTD., KILBURN, LONDON, N.W.6 
Telephone : MAlda Vale 7366-7-8 
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The naval version of the $.51 known as the “ Dragonfly” has now 
been officially adopted by the Royal Navy. 
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Figures of minimum battery weight for the given aircraft are modified now—by the advent 


of the new Exide 24V., lightest British aircraft battery-for its voltage and capacity. Weight 
is money, in civil aircraft. Other things being equal, the lightest battery is the best. For 
the Exide 24V. it can be claimed that other things are better than equal. In both design 


and performance, this new battery steps ahead. Lightest—and best in its own right. 


24V. 15 Ah. 32} 1b. — 24V. 25 Ah. 43} Ib. 


A PRODUCT OF CHLORIDE BATTERIES LIMITED-EXIDE WORKS-CLIFTON JUNCTION: NEAR MANCHESTER 
Bl 
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THE §ealand AMPHIBIAN... 


designed for areas where freight and passenger 
carriage is impracticable for normal aircraft 


Shorts 


THE FIRST MANUFACTURERS OF AIRCRAFT IN THE WORLD 


SHORT BROTHERS & HARLAND LIMITED 
Queens Island, Belfast. 
London Office: 17 Grosvenor Street, W.1 


The times are urgent, and the need is great 
for men to join the Royal Air Force for 
vital flying duties now. Hundreds have 
already joined, but more still are needed. 
Keenness, fitness and ambition are three 
essentials . . . so there’s no reason why 
you shouldn’t be among the men who find 
that life in the R.A.F. is a rewarding career. 
On the successful completion of the initial 
training for Pilot or Navigator you are 
certain of a commission, with pay that 
shows the importance of your:job. You 
can take a short service engagement of 8 


Good Pay—Good Prospects 


The new, higher rates of pay in the Royal 
Air Force make a service career particularly 
attractive, and there’s extra pay for those 
who fly. Flying training is so thorough 
and promotion prospects are so good that 
you can be earning over £1000 a year 
(including marriage allowance) in less than 
eight years from joining. And, of course, 
all normal living expenses are free, and 
there’s a full, pensionable career ahead 
of you. 


29 JUNE 1951 


TO: ROYAL AIR FORCE, (F.R.28), VICTORY HOUSE, LONDON, W.C.2. 
| Please send details of life in the R.A,F. (Tick which you require. ) 
Applicants from British Isles only. 


years that carries a really useful gratuity: 
£1,500 for officers, and up to £600 for 
N.C.O.s. Or you can make the Royal | [w meer] | 
Air Force a full career with a pension on Se er: 
retirement. Send the coupon today for 
full information. 


(B) On the ground | | 


NAME 
ADDRESS 


% «OIF YOU ARE 14-17—AND KEEN-- JOIN THE AIR TRAINING CORPS 
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The requirements of the Korean campaign, the expansion of our military forces 
and the needs of both domestic and foreign airlines are such that United Aircraft 
Corporation is taking decisive steps to keep up with the demand for its products, 
But conditions beyond our control may cause legs now and then in service, we sin- 
cerely hope that there will be a minimm of inconvenience for our friends abroad, 


$20,000,000 EXPANSION PLAN FOR PRATT & WHITNEY AND HAMILTON STANDARD= Two new plants, 
now under construction will add more than a million square feet of production area 
to United Aircraft's present plant space, One will be located at North Haven, 
Connecticut, and will be used as a satellite plant to feed 
engine parts to Pratt & Whitney Aircraft's main plant at 
East Hartford, to achieve volume production of gas turbine | 
engines, The other, to be at Bradley Field, Windsor Locks, =; 
Connecticut, will house the entire operations of Hamilton 
Standard in a 500,000 square-foot, one floor, modern 
building, 


Release of the space now occupied by Hamilton Stand- 
ard in East Hartford, will permit Pratt & whitney to ex- 
pand its quarters substantially, Construction of both plants will be rushed so that 
they wili be able to receive production tooling by fall, and the labor force for 
both divisions will be increased by approximately 10,000, 


The added space will enable Pratt & whitney to produce, 
in addition to the two centrifugal flow jet engines it now 
makes, two new axial flow, high power jet turbine engines. 
One is the J-57, a highly advanced type, the verformance of 
which is under military security restrictions. The other is 
the T-34, the most powerful propeller turbine engine now fly- 
ing in the United States or England, Flight tested since 
last summer, it has been chosen to power the Air Force's 
giant transport plane, the Douglas 
C-124. Completion of Hamilton Standard's new plant will 
make possible even greater production of that Division's .’ 
steel and dural propeller blades as well as cockpit re- - 
frigeration units and aircraft accessories, No apvreci- 
nble loss of production is anticipated because of the 


transfers. 


SIKORSKY AIRCRAFT DIVISION ALSO EXPANDING PLANT - 

To meet substantial increases in orders for its military helicopters, the Sikorsky 
Aircraft Division has begun additions to its buildings which will increese its 
present production space to arproximately 500,000 square feet. It is already the 
world's largest plent solely devoted to the menufacture of hilicopters. 


SIKORSKY S-55 GOES TO WAR-The ten-place Sikorsky H-19 (USAF version of S-55) recent- 
ly went into action for the first time in Korea, The craft flew two missions and 
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evacuated 15 men, The ease with which the craft can be disassembled for shipment, 
then reassembled, was shown when it was flown to Japan aboard a Douglas C-124. The 
H-19 will be placed in service with the Air Rescue Services 
this year and will undergo tests under actual operational 
conditions by the United States Air Force Air Materiel Com- 
mand and the Air Proving Ground. Meanwhile the smaller H-5 
has more than demonstrated its worth by rescuing some 1700 
5 men from front line positions or from behind enemy lines in 
<=: Korea. In addition to increased military orders for the 
» H-19, and the foureplace H-18, Sikorsky Aircraft was re- 
cently named winner of a Marine Corps design competition for 
new type assault helicopter with far-reaching possibilities. 


HAMILTON STANDARD PREPARES FOR THE FUTURE = In the few years since V-J Day, Hamilton 
Standard has so developed its line of propellers that more than 90% of all U.S. 
Transports either are, or soon will be equipped with the Division's Hydromatic. In 
addition, Hamilton Standard has pioneered the basic concept of the supersonic propel- 
ler and is designing two types under U. S. Navy and Air Force sponsorship. Its work 
on development of propellers for propeller-turbine engines has also moved rapidly 
ahead with extensive testing of two four-bladed models and also an eight=bladed dual- 
rotation type. The division has broadened its activities to include other aircraft ; 
products. For example, its air-cycle refrigeration units i 
have been ordered for three important U.S. jet fighters— 
the North American F-86D Sabre, the Lockheed F-94C all- 
weather interceptor, and the Chance Fought F7U Cutlass. 


HAMILTON STANDARD BUILDS HUGE TURBINE PROPELLER ~- A 19~foot 
aircraft propeller, largest ever built by Hamilton Stand- 
ard for turbine engines, is undergoing tests by the USAF 
Air Materiel Command at Wright-Patterson Air Force Base. 
The big propeller was developed for the Air Force for 
power plants of over 5,000 horsepower and has a double 
purpose. It can be used on the highest power piston engines now being considered 
and also the so-called "medium horsepower" turbines. When used in conjunction with . 
another 19-foot propeller, with connecting mechanism, it can serve as an eight- 

bladed, dual-rotation model, capable of handling much greater power. ; 


4 The new propeller is the third of Hamilton Standard's line of é 
specially designed turbine propellers called Turbo-Hydromatics — t 
. to reach the stage of Air Force or Navy testing after extensive en- ; 
x/ WV durance testing by the manufacturer. Two others are being tested by j 

10.% the Navy, a smaller four-bladed propeller, now in the flight stage, 
"and a dual-rotation eight-bladed version. The series incorporates 
experience gained in more than 2,600 hours of flight and ground 


testing of Hamilton Standard propellers on turbine engines in the past five years. 


The Turbo-Hydromatic uses an electronic control to regulate hydraulic pitch- 
changing mechanisms which adjust the blade angle in flight. On the ground, the pilot 
takes over direct control of the propeller blade angle. This permits control of the 
airplane's taxiing speed, forward and backwards by changing the amount and direction 
of thrust. In contrast to the size of the new Turbo-Hydromatic are the two 3}=pound 
pumns, each about the size of an inkwell, used to echanrs rapidly the pitch of the 
big, hollow steel blades. Requiring a total of 15 horsepower from the engine shaft 
to drive them the pumps are used together only for rapid pitch adjustment in the 
event of sudden power changes, and for feathering and reversing. Under normal con- 
ditions, only one pump is used for propeller operation. 


UNITED AIRCRAFT EXPORT CORPORATION 
EAST HARTFORD 8,CONNECTICUT, U. S. A. 
European office: 3/5 Warwich House Street, London, SWI, England 
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STRIKING 
Large bomb bay carries attack weapons 


STRIKING DOWN 


Double-fold wings are power folded 


FAIREY GANNET 


(FAIREY 17) 


ARMSTRONG SIDDELEY DOUBLE MAMBA 


TWIN-ENGINED ANTI-SUBMARINE @ CARRIER-OPERATED 


CHOSEN FOR SERVICE IN THE ROYAL NAVY 
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THE FAIREY AVIATION COMPANY LIMITED, HAYES, MIDDLESEX 
THE FAIREY AVIATION COMPANY LIMITED, HAYES, 
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Teams Against the Submarine 


T is hardly surprising that much confused thought should persist concerning anti- 
submarine aircraft and their applications. Security is especially stringent in these 
matters, particularly as affecting weapons, and the diversity of aircraft now being 

adapted or developed for anti-submarine duties naturally adds to the confusion. 

It must first be appreciated ret eves classes of shipborne and shore-based aircraft 
now appear to be necessary to counter the modern submarine in its various forms and 
operational réles. For the protection of a fleet or a convoy at sea the primary requirement 
is for deck-landing machines capable of detecting and destroying submarines at moderate 
range. To this end the Americans and ourselves have sought to evolve a “single-packet”’ 
design capable of functioning impartially (with appropriate equipment) in the search or 
strike réle. It is no longer a secret that the newest U.S. Naval type built to this formula— 
the Grumman G ian—will not normally operate independently ; instead, two Guard- 
ians—a “hunter” and a “killer” —will work as a team, the one being more or less ineffective 
without the other. At present the Royal Navy has no counterpart of the Guardian, which, 
in essence, is a large single-engined multi-seater monoplane capable of carrying heavy 
internal and external loads. The AF-2W “hunter” variant provides for a four-man 
crew (pilot and co-pilot in the forward cockpit, and two radar operators in the fuselage) 
and its bulky radar is useful not only for detecting submarines, but for providing early 
warning for the fleet. In a purely anti-submarine capacity this radar is said to perform 
most effectively below 5,000ft, where it can pick up a schnorkel, though the degree of 
success in this is dependent upon the skill and experience of the operator. 

The AF-2S “killer” carries an offensive load of some 8,000 Ib, in addition to a relatively 
simple radar installation and a searchlight. 

Contemporary with, though by no means a counterpart of, the Guardian, is our own 
Fairey Firefly Mk 7, an interim adaptation of the fighter/reconnaissance Firefly, exclu- 
sively intended for anti-submarine search and strike pending the introduction of the 
Fairey 17 (now named Gannet)—a type more directly comparable with the Guardian but 
turbine-powered, and, like the American machine, having provision for heavy and 
bulky loads for the fulfilment of its search and/or strike missions. To date there has been 
no Official intimation that the Gannets will operate in pairs, as do the Guardians, and 
there appears to have been some hesitancy in deciding on the final crew-layout. In this 
connection, it may be observed that the side-by-side arrangement, with a radar operator 
in first-hand contact with the pilot, has much to commend it, though there is no provision 
for this in the Gannet. 

The divergence of thought in the design of carrier-borne anti-submarine aircraft is 
illustrated by the new Grumman XA2F-1, with two Wright Cyclone piston engines, and 
the French Bréguet 96, having an Armstrong Siddeley Mamba and a Rolls- 
Royce Nene turbojet. The Bréguet, it must be observed, is of less specialized character. 

Effective as is the equipment now available for search, an occasional submarine will 
inevitably elude the hunter/killer packs and close in on its quarry. To deal with these 
menaces, helicopters—operated from Naval or merchant ships—make a strong claim, 
and it is known that the Royal Navy is deeply interested in this application of rotary- 
wing aircraft. The latest manifestation of this interest is the expeditious ordering of 
sea-trials with the new Westland-Sikorsky S-55, some impressions of which appear in 
this issue. 

This, then, is the picture as now presented on the ship-borne side of development; 
but it is self-evident that for Commonwealth defence and for the discharge of our inter- 
national commitments we must have long-range, shore-based machines to deal with any 
submarines operating in areas where fleet protection is not guaranteed. It is gratifying to 
record that the Avro Shackleton landplane is already in R.A.F. service, but adoption of 
a new flying-boat, such as that proposed in our issue of May 18th, is still awaited. 

It must be recognized that without the short- ship-borne helicopter and the long- 
range flying-boat our Naval/R.A.F. anti-submarine must remain seriously unbalanced. 
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HE King’s Cup Air Race has been flown nineteen 

times, and has suffered in greater or lesser degree from 

Britain’s weather; but never until last Saturday, when 
the twentieth contest was to have been run, has it had to 
be postponed until some indefinite date. It was doubly un- 
fortunate that the other speed events to have been flown on 
the same day, the whole constituting the Festival of Britain 
1951 National Air Races, suffered a similar fate. A propor- 
tion of the substantial financial support made available by 
the Kemsley Flying Trust must, it seems, be written off as a 
loss, in spite of the fact that nearly 20,000 spectators (though 
not all paying) arrived hopefully at Hatfield Aerodrome. 

Wise as they were in the circumstances, the series of time- 
postponements and the eventual decision to abandon the day’s 
racing naturally caused the deepest disappointment, both among 
spectators and the countless others, from competitors to grounds- 
men, who had put in many days of strenuous work preparing for 
the great day. The organization was on a prodigious scale, the 
Royal Aero Club, the de Havilland Aircraft Co., and a score of 
“sub-contractors,” voluntary and otherwise, having planned and 
installed down to the minutest detail. Many, felt that even the 
S.B.A.C., with its vast Farnborough Show organization, had been 

-rivalled if not beaten. Certainly the enclosures, with their mar- 
quees and flower-beds and scores of loudspeakers, appeared 
impressive even in Saturday’s gr¢y meteorological pall; in sun- 
light they would have looked magnificent. 

The breakfast-time B.B.C. weather forecasts had been hope- 
ful, and even the mid-morning met. at Hatfield (“6/8ths to 8/8ths 
low stratus at 1,000-1,500ft; drizzle will cease””) had echoed some 
optimism. The R.Aux.A.F. Cooper Trophy Race having been 
cancelled a week earlier for Service reasons, the first event in the 
p ¢ was to have been the start, at 1.30 p.m., of the King’s 

Cup and its concurrent weight-category contests. Shortly after 


Principal mitigating factor in a day of disappointments was the gracious 

presence of Their Royal Highnesses the Princesses Elizabeth and 

Margaret, seen with de Havilland’s John Cunningham and Lord 
Brabazon. Princess Margaret inspected the Comet. 


WEATHER DEFEATS FESTIVAL 


noon, however, when the ceiling grew even darker and lower, a 
new programme order was announced, to begin at 2.30 p.m. The 
various flying display items were to come first, the Jubilee Trophy 
Race—the three-in-one high-speed event over the 35-mile 
“short” circuit—and the King’s Cup Race being flown after 
4 p.m., by which time, it was hoped, things might be better. 

In the event, even the new running-order was interfered with 
at the outset, two aero-towed sailplanes which were to have per- 
formed aerobatics failing to get through from Redhill, though 
they had made a valiant try. Members of the Society of Model 
Aeronautical Engineers, however, filled the gap with some demon- 
strations of control-line, free and radio-controlled models, and 
then C.T.D. Hosegood took the air with a Bristol 171 Mk 3 
Sycamore Helicopter—just the thing for a demonstration in one- 
mile visibility, for it was able to go through most of its i 
in, so to speak, the vertical plane between the floor and the ceiling, 
directly in front of the Royal Enclosure. 

By this time Their Royal Highnesses Princess Elizabeth and 
Princess Margaret had arrived. Princess Margaret, especially, 
must have been disappointed at the subsequent abandonment of 
racing, for she had entered two aircraft—the veteran Hawker 
Hart ““MR” for the King’s Cup and the 
Hurricane 2c for the Jubilee Trophy, both 
to have been flown by G/C. Peter Towns- 
end. Nevertheless both the royal visitors 
stayed on, and both appeared thoroughly 
to enjoy the flying display, handicapped as 
it was by the prevailing conditions; both, 
too, displayed a keen and knowledgeable 
interest in everything they saw. 

Hosegood having rotated his way up- 
wards, downwards, sideways, ‘ds 
—at about 30ft—and occasionally for- 
wards, Peter Bugge (D.H. experimental 
test pilot) took off in the bogie-wheeled 
Comet G-ALYP, the third of the series 
and to be first of the B.O.A.C. fleet 
proper. He contented himself with fly- 
pasts at moderate and flaps-down speeds, 
the white upper surfaces of the graceful 
aircraft, when it turned, looking almost 
luminous against the leaden sky. At one 


The dashing Prince Cantac a ti 
figure with a highly practical turn of mind 
and an aerobatic pilot of the first rank. 


point, positioning for another pass, he reported over the R/T. that 
he had found himself in cloud at 4ooft. 

Next came a contribution by the famous Patrouille d’Etampes 
of the French Air Force. Many of those present, inveterate 
demonstration-watchers, had seen them on numerous occasions 
before, but this is a turn that never palls. Again, it was an ideal 
one for such a day, for even on the few occasions when the trio 
of Stampe biplanes is momentarily absent from the central arena 
their C.O., dt. Perrier, is sailing past, usually inverted at 
under rooft. When the trio climbed vertically to sooft or so for their 
beautiful simultaneous stall turn to starboard (executed without 
breaking their tight formation) they were within the cloud-fringes 
as they cartwheeled. 

To ask any low-altitude aerobatic artist to follow the Patrouille 
in a programme is asking a great deal; but Prince “Buzz” 
Cantacuzene, having been asked, took his 18-year-old Biicker 
biplane and succeeded brilliantly, for his act is one in which the 
element of surprise is outstanding; moreover, he is new to this 
country. Thus, he takes off from the runway and literally within 
a few seconds of unsticking throws his aircraft on to its back. 
Then follows a series of low fly-pasts, some inverted, some right- 
way-up, with the 160 h.p. Siemens Sh.14A radial purring con- 
tentedly; and always, when one least expects it, comes some 
instantaneous roll, or variation on a roll. Most startling of all, 
perhaps, and commenced from normal altitude, is a lightning 
one-and-a-half flick, after which he continues inverted. Another 
superb piece of nonsense is a vertical climb which gradually peters 
out until the biplane is literally hanging stationary, then gently 
drops its nose round and down—the slowest stall turn we have 
ever seen. 

Like a dramatic critic wondering whether he should give away 
a surprise ending, one hesitates as to whether it is fair to mention 
the Rumanian’s tour de force. Yet, since visitors to future displays 
may miss it unless forewarned—as, indeed, some did on Saturday 
—it should be said that it does not occur until the Biicker is on 
its final approach, at the end of the demonstration. Just as the 
wheels are about to touch, Cantacuzene gives a burst of engine, 
gains a few feet of height, then whips over in a sudden flick roll; 
30 far as altitude is concerned, the whole thing could be done under 
the roof of a decent-sized hangar. 

To the lower near edge of the rudder of the well-worn old 
Biicker had been added a sheet of light alloy to give extra area, 
and on Saturday it had been bent in taxying; some of the distortion 
was passed on to the rudder itself. Somebody remarked on this 
before the demonstration. ‘Yes, I know,” said Prince Canta- 
cuzene, “I do not like it all. It is very bad I think.” After 
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At the head of the page are a trio of the French Patrouille 
d'Etampes and the unit's lone-wolf leader, in the person 
of Commandant Perrier (note retreating bystander). 
Immediately above is the only competing aircraft to take 
off—the Vampire N.F.10, John Cunningham up, which 
made a ‘‘met.’’ flight. (Right) R. R. Paine, G/C. the 
Hon, Max Aitken, A. Cdre. A. V. Harvey, F. Dunkerley 
and Major Uniacke. (Below) King's Cup competitors. 
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saying “which he took off, and performed as aforesaid... . 

There was still no sign of the weather relenting; the name 
DUNLOP, in big letters of red fluorescent ink on the turning- 
point pylon, glowed like neon against the murky sky. John 
Cunningham went off in the Vampire N.F.10 to prospect the 
Jubilee Trophy course, and presently returned to announce it as 
quite impossible, with visibility of little more than a mile. 

If this circuit was unusable for the high-speed aircraft, the long 
course (from the distant points of ‘which gloomy reports were 
being received) was equally impossible for the slower metal in 
the King’s Cup, for the radio masts at Brookmans Park, North 
Weald and Brentwood lay only a mile or two on either side of the 
track. Moreover, particularly on the Southend-Cambridge leg, 
there was a deficiency of landmarks that would have been par- 
ticularly trying for pilots of aircraft with poor forward visibility. 

The race stewards thereupon went into final consultation, 
while F/O. Murphy in a Meteor 8 of No. 66 Squadron kept the 
crowd entertained with such aerobatics as could be performed 
over a wide speed range in horizontal directions. Especially 
praiseworthy were his eight-point tolls and a sequence of slow 
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This picture, taken at Hatfield on Saturday, apparently shows the 
Brabazon making a low approach. Actually it is of a magnificent 
10ft-span model, flying (on a control line) between the camera 
and the spectators. Four miniature diesel engines provide the power; 
W. P. Holland was the constructor, 


rolls so executed as to describe an arc round the airfield. To say 
that Murphy cut a dash is literally true, for many of his evolutions 
were traced by condensation trails or marked (as Charles Gardner 
put it) by the Meteor’s precipitation of its own private cloud. We 
doubt if this performance would have proved any more enter- 
taining had the sky been unsullied and visibility unlimited; it 
was at once a masterpiece of flying and proof positive that the 
Meteor is not (as it may appear) a fearsome, intractable projectile, 
but, with the right man at the controls, a ile mount for low- 
and medium-speed demonstration flying in a confined space. 

The stewards’ decision was the inevitable one (though the 
competitors, waiting patiently in the briefing room, were the last 
to learn it—from spectators outside the windows). ‘‘The races 
will not take place today but will not necessarily be abandoned,” 
said the official announcement. “The decision rests with the 
Racing Committee . . . it is unlikely they will be held this year.” 

Later, it was hinted unofficially that there might be a possibility 
of grafting some or all of the National Races on to events yet to 
be held this summer. 

Many wondered why the meeting could not have been post- 
poned until the following day—which, as it turned out, would 
have been meteorologically ideal. The answer seems to be that 
to indulge in air racing on an English Sunday is wicked, especially 
if you have paid for admission on the Saturday. 

that was that. And while Dumbo Willans, Johnny 
Ralling and Chuck Thompson—who were to have competed in 
a parachute spot-landing competition—wing-walked on three 
Panshanger Tiger Moths, the spectators prepared to depart home- 
wards, disappointed in their main objective, but in the main 
grateful to the display pilots who had defied the weather to 
entertain them. 


NO-RACE POSTSCRIPTS 


As we go to press it is learned that the R.Ae.C. race committee 
was to meet on Tuesday and make recommendations to a meeting 
of the main committee on Wednesday. An announcement was 
expected on Thursday. 


* * * 


The disclosed that the Ghost turbojet in the 
de Havilland Venom F.B.1, to be flown by John Derry, was a Mk 3. 


* * * 


Hawker’s redoubtable ‘““MR”—the Kestrel III-engined Hart 
day bomber entered by H.R.H. Princess Margaret—appeared as 
a single-seater. So cleanly was the rear cockpit faired in that only 
the projecting lips of the gun-ring fairing bespoke the Hart’s 
original biposto status. Surprisingly, considering the extent of the 
cleaning up, was the retention of the access step on the port side. 

* * * 


Competitors were grateful for the ministrations of the fuel and 
oil companies—Shell-Mex and B.P., Esso, and Wakefields—who 


provided, besides personal refreshment, transport on and around 
the airfield. Docker Brothers, together with Cellon, Ltd., were 
most helpful, also, in number-painting and allied directions. 

* * * 


Although no one can say how the s; of the aircraft would, in 
fact, have worked out in the Races, the handicap times give a yery 
interesting indication of what was expected of them. Several are 
known quantities in which no change had apparently been made 
since previous races, and therefore their speeds may be taken as 
an approximate datum. For example, Tony Cole (Comper Swift) 
wi probably not have bettered his 131 m.p.h. average in the 

year Race, and D. C. Jemmett in his Hawk Trainer would 
again probably have flown at 129-130 m.p.h. Jimmie Rush in the 
Falcon Six averaged a little over 170 m.p.h. in the Goodyear Race, 
and with all his ing would probably not have been more 
than a mile or two faster in the King’s Cup. Taking Cole’s Comper 
Swift at 131 m.p.h. as a datum, some approximate equivalent 
handicap speeds are given below. 


ESTIMATED REQUIRED SPEEDS 
(Based on assumption that Cole’s Comper Swift could average 131 m.p.h.) 


Estimated Estimated 
Pilot Aircraft H’cap Pilot Aircraft H’cap . Speed 

m.p.h. ms m.p.h. 
W. L. James Chilton D.W.1 (Carden Ford) 00.00 102. G. F. Bullen Miles Whitney Straight (Gipsy 
R. E. Gillman Avian 4m (Gipsy li) 00.00 102. jajor 1) 23.05 134.6 
E. S. Hughes Moth (Gipsy Ii) 01.45 104. M. Sharp Chipmunk (Gipsy Major 10-1) 24.45 137.6 
P.M. A, Hull Moth (Gipsy !) 03.10 106.. P. Raymond Hawk Trainer Ii! (Gipsy Major 1) 25.00 137.8 
Mrs. Y. M. Grace Taylorcralt Plus D (Cirrus Minor |) 03.35 106. W. P. 1. Fillingham Chipmunk (Gipsy Major 10-2 25.30 139.0 
D. J. P. Broomfield Autocrat (Cirrus Minor I! 07.20 111. T. R. Hilton Chipmunk (Gipsy Major 10-1 25.45 139.2 
D. G. S. Cotter Autocrat (Cirrus Minor I! 09.15 113. M. A. Smith Gemini la (2 Cirrus Minor I!) 26.30 141.0 
N. F. Duke Hawker Tomtit (Mongoose 3c) 10.00 114, A. E. Coleman Hawk Major (Gipsy Major |) 26.45 141.2 
5. Cooper Moth Minor (Gipsy Minor) 10.00 114. W. T. Franklin Gemini la (2 Cirrus Minor 1!) 28.10 144.3 
P. Q. Reiss Hornet Moth (Gipsy Major | 12.10 117. D. J. Bennett Proctor V (Gipsy Queen I!) 28.10 144.3 
R. W. Bates Hornet Moth (Gipsy Major | 12.10 117. W. J. Twitchell Proctor V (Gipsy Queen Ii) 28.25 144.6 
C. Dawson Hawk Trainer !1l (Gipsy Major |) 14.15 120. H.R.H, Prince 
E. W. Westbrook Messenger 4a (Gipsy Major Id) 14.55 924.2 Alexander of 
D. F. Ogilvy Hawk Trainer Ill (Gipsy M: ! 14.55 121.2 Yugoslavia Proctor II! (Gipsy Queen I! 28.50 145.6 
C. A. Nepean Bishop] Hawk Trainer tll (Gipsy Major | 16.55 123: W. |. Lashbrook Proctor lil (Gipsy Queen I! 29.45 147.7 
K. M. Freeman Hawk Trainer Ill (Gipsy Major | 16.55 123.9 H. A. Purvis Proctor V (Gipsy Queen I! 30.15 148.7 
4. K. Brown Moth Minor Coupé (Gipsy Minor) 17.30 125.1 Mrs. Z. lewin Proctor V (Gipsy Queen I! 30.15 148.7 
R. Macthews-Naper | Messenger 2a (Cirrus Major Ill) 18.10 126.2 J. H. Sauvage Proctor | (Gipsy Queen Ii) 30.40 149.3 
T. W. Hayhow Aiglet (Gipsy Major) 18.30 126.5 D. F. Little Vega Gull (Gipsy Six I!) 32.25 153.3 
W. L. Foster Hawk Trainer Il! (Gipsy Major !) 18.45 127.0 H. Wood Proctor | (Gipsy Queen I!) 33.15 155.2 
D. C. Jemmett Hawk Trainer tl! (Gipsy Major Ic) 19.05 127.5 K. C. Millican Proctor lil (Gipsy Queen II!) 34.25 158.2 
Miss E. L. Curtis Wicko G.M.1 (Gipsy Major » 20.20 129.3 G. Marler Falcon Six (Gipsy Six If) 36.30 160.9 
W. P. Bowles Messenger 2a (Cirrus Major Il!) 20.35 129.7 4. Rush Falcon Six (Gipsy Six |) 39.00 170.3 
45. T, Basnete Hawk Trainer Il! (Gipsy Major !) 20.35 129.7 F. Dunk Gemini la (2 Cirrus Minor I!) 39.30 171.8 
A. L. Cole Comper Swift (Pobjoy R) 21.10 131.0 Hon. Max Aitken Gemini lilb (2 Gipsy Major 10-1) 39.50 172.8 
A. S. Butler Leopard Moth (Gipsy Major !) 21.25 131.5 P. Townsend Hart (Kestre' 45.20 190.8 
R. W. Jamieson Leopard Moth (Gipsy Major 1-3 22.00 133.1 R. R. Paine Hawk Speed Six (Gipsy Six if) 45.35 1N6 
J. H. Ashton Hawk Trainer til (Gipsy Major 1) 2245 133.2 H. E. Scrope Mew Gull (Gipsy Six ti) 54.20 230.0 


q 
7] 
| 


29 June 1951 


FROM ALL QUARTERS 


Soviet Aircraft Active 


[IN Germany, Russian aircraft have again been busy exercising 
in the Brandenburg-Dallgow-Elsgrund area. Early on the 
morning of June 15th, for instance, three of the new twin-jet 
bombers were observed, escorted by six Mig-15 fighters. There- 
after every hour came formations of jet bombers from various 
directions, and at all heights, A correspondent claims to have 
identified three variants of the bomber : (1) the standard machine, 
as illustrated in Flight of May 25th; (2) a version without trans- 
parent nose and with no radome; (3) similar to (2) but with 
radome. In Korea, Yak-9 fighter-bombers and I]-2 ground-attack 
aircraft have been active, in addition to Mig-15s. 


L. G. Frise to Develop Percival Helicopters 


A HELICOPTER-DESIGN division of Percival Aircraft, Ltd., 
is shortly to be created. This news is contained in an 
announcement that Mr. L. G. Frise, B.Sc., F.R.Ae.S., A.F.L.Ae.S. 
—under whose control it will come 
—has been appointed technical 
director of the company. Leslie 
Frise has been chief engineer and 
chief designer for nearly three 
years. Previously, and from soon 
after the first world war, when he 
served in the R.N.A.S., he was 
with the Bristol Aeroplane Com- 
pany, for whom he designed 
many famous types. The 1930 
Bulldog, which became the stand- 
ard fighter of the R.A.F., was 
his, as was the Britain First 
(1934), which was developed into 
the famous Blenheim; detail 
design of the hydraulics, re- 
tractable undercarriage and flap 
gear were all from his drawing- 
board. Other history-making 
Bristol types to his credit in- 
cluded the Beaufort, Beaufighter, 
Bombay, Freighter and Bri 4 
and he was responsible for the original conception of the 
Brabazon design. 

His many patents include the Frise aileron (for which he was 
awarded a Wakefield Gold Medal by the R.Ae.S.) and the all- 
electric cannon turret. 

On joining the Percival concern, he continued the development 


Mr. L. G. Frise 


of the Prince into its present versatile status, and he has also played 
an important part in the success of the P.56 (now named the 
Provost) which recently won the competition for a new R.A.F. 


basic trainer. 


Orenda Details 


AS tecorded on page 756, the Avro Canada CF-100 long-range, 
all-weather fighter, powered by two Avro Canada Orenda 
turbojets, has made its first flight. Of particular interest, there- 
fore, are the new details of the Orenda made known by Mr. 
Douglas Knowles, chief development engineer of Avro Canada’s 
turbine division, when he addressed the American Society of 
echanical Engineers in Toronto recently. 

During the 44 years of development behind the Orenda, the 
engine has undergone 5,000 hr of bench-testing and 150 hr of 
flying. Designed primarily to power the CF-100, it delivers a 
rated thrust in excess of 6,000 Ib and its fuel consumption is about 
1.0 Ib/hr/lb thrust—both figures under sea level static conditions. 
The dry weight is about 2,500 lb, nominal diameter 42in, and 
length about r1oft. There are six combustion chambers and a 
single-stage turbine. : 

Mz. Knowles singled out for special mention the flexible 
rubber thrust ring which allows some degree of mis- 
alignment of the centre bearing, to cater for deflections of the 

ine structure during aerobatics. The compressor rotor, he 
said, is of combined disc and drum construction. 


Dart’s 500-hour Test 


HE 1,500-h.p. production-type Rolls-Royce Dart turboprop, 

as developed for the Vickers Viscount, has successfully com- 
pleted a remarkable 500-hr endurance test at Derby. The schedule, 
which was compiled with the assistance of B.E.A., reproduced— 
as far as is possible on the ground—the conditions likely to be 
encountered by Viscounts in routine service on European routes. 
For instance, one portion of the test simulated requirements dur- 
ing the Rome-London stage of a return flight from Athens. The 
sequence for this part of the test was as follows : taxi-out : 6 min, 
6,000 r.p.m.; take-off: 1 min, 14,500 r.p.m.; climb: 42 min, 
13,300 r.p.m. ; cruise, 2 hr 11 min, 13,300 r.p.m.; descent : 25 min, 
10,000 r.p.m. ; approach and landing, 5 min, 10,750 r.p.m. ; taxi-in : 
6 min, 6,000 r.p.m. 

The rotational speeds used were those recommended by Rolls- 
Royce for commercial flying. Since the test was made at sea level, 
this resulted in much higher powers being developed than would 
be the case at altitude, so that the conditions were much more 
arduous than would normally be imposed. 


3 INTO | =88 : Classified as ‘‘experimental’’ and powered by a Rolls-Royce Nene turbojet, the H.P.88 is officially stated to have been jointly designed 


and constructed by Handley Page, Ltd., and Blackburn and 


eneral Aircraft, Ltd. The discerning reader, however, will detect evidence of a Vickers- 


Supermarine finger in this most intriguing aerodynamic pie. An “experimental Handley Page wing”’ is stated to be embodied, and it will be judged 
from the photograph that this is of double-cranked plan form. The first flight was made by Mr. G. R. |. Parker, D.F.C., A.F.C., D.S.M., on June 2ist. 
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An artificial sandstorm was raised during the taxi-out and take- 
off periods : sand at the rate of 0.03 grammes per cubic foot of air 
was injected, amounting to over 1 lb per minute at take-off r.p.m. 
In all, nearly 2 cwt of sand passed through the Dart. During the 
climb periods the oil temperature was maintained at the maximum 
permissible figure of 90 deg C, For thirty minutes of each “cruise” 

iod the de-icing system was switched on, and for a portion of 
each “‘flight’’ water was sprayed on to the Dart to simulate a heavy 
rainstorm. During taxying the spray was at the rate of $0 gall/hr, 
and during take-off, at 150 gall/hr. On one representative flight 
in every 100 hr the period at take-off power was increased from 
I to § min, and climb and cruise were simulated at the maximum 
continuous power condition. 

With the exception of the “flight-type”’ exhaust unit, which was 
undergoing development at the time, no parts of the Dart were 
replaced. The combustion equipment, including flame-tubes, 
burners and air casing, had previously run for 240 hr, so that these 
parts have now successfully completed a total of 740 hr. Main- 
tenance and inspections were as normally scheduled and occupied 
a total of 46.6 man-hours, or 0.092 man-hours per engine hour. 

One Dart of the same type has successfully passed three con- 
secutive civil type-tests, namely a British test, a civil type- 
test to the schedule recently proposed by the U.S. authorities, and 
a repeat British -test. 

It is announced that Darts have now completed 9,500 hr on 
the test-bed at Derby and some §,000 hr of flight testing have been 
completed without a single feathering. 


A. E. Russell Elected to Bristol Board 


Tz directors of The Bristol Aeroplane Company, Ltd., have 
elected to the board Mr. A. E. Russell, B.Sc., F.R.Ae.S., 
F.1.A.S., chief designer of the Company’s aircraft division. 
Mr. Russell, who is 46 years of age, was born at Wootton-under- 
Edge and educated at Fairfield 
tae, Secondary School, Bristol, and 
Bristol University. His father, 
a brilliant mathematician, was 
headmaster of East Bristol Cen- 
tral School- and his uncle, Sir 
John Russell, was in 1950 elected 
President of the British Associa- 
tion. 

Mr. Russell joined the Bristol 
stress office in 1926, became its 
head after two years, and re- 
mained in charge until 1932. In 
that year he was appointed chief 
technician and in 1937 deputy 
chief designer (aircraft), He 
was appointed chief designer 
of the aircraft division in 1943, 
and since then has supervised the 
design of all Bristol aircraft, 
including the Brabazon, Freigh- 
ter and Type 173. 

He has given two lectures in 
the U.S.A., addressing the joint 
Anglo-American Aeronautical Conference in New York in May, 
1949, on Aircraft Materials from the Designer’s Point of View, and 
giving the Wright Brothers Memorial Lecture in Washington in 


E. Russell 


The first truly ‘‘all-Canadian”’ aircraft is this Avro Canada CF-100 long-range day-and-night fighter with Orenda turbojets. (See news item on page 755), 
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A DROP OF THE RIGHT STUFF is delivered by a Boeing KC-97A Strato- 
freighter tanker to a B-47 jet bomber of the same make. The telescopic, 
swivelling ‘‘flying boom’’ equipment (likewise Boeing-developed) is 
controlled by vee-shaped ‘‘ruddevators,’’ actuated by a gentleman 
(invariably known as ‘*Clancy’’) in the rear of the Strato-freighter. 


December, 1949, his subject then being Some Factors Affecting 


Large Tr t Aeroplanes with a Engines, Shortly after 
ivi { a ow of the Institute of 


ving this lecture, he was elected 


“Wonder Jet” 
conjunction with Gas Turbine Week (June 18th-23rd) the 
film Wonder Jet was shown on Tuesday, June 19th, in the 
Telekinema at the South Bank Festival Exhibition. A Crown 
Film Unit production, Wonder Jet suffers from being too short in 
the sense that the endeavour to cut the film to the requisite 
— time has produced a somewhat patchy result. 

Sir Frank Whittle and Mr. W. E. P. Johnson each appear in 
the film in reconstructions of early events in Whittle’s struggle 
towards success, and the film closes with some excellent shots of a 
diversity of modern types of jet aircraft. 

English understatement has become almost a joking matter, 
and it was with keen appreciation that we saw John Cunni 
and John Derry each studiously not looking at the camera and 
saying respectively that “‘we’’ (i.e., Britain’s aviation industry) had 
achieved the world’s altitude record of Soagaft, and that “we” 
had also flown at above the speed of sound. Perhaps it would have 
been a bit too much like a trumpet voluntary for Cunningham and 
Derry to have used the personal pronoun in speaking of these 
achievements; but to have continued giving honour where it 
was due, the film script might, we think, have included mention 
two 4 


Igor Sikorsky to Lecture Here 
URING his forthcoming visit to this country, Mr. Igor 
= is to lecture in London at the invitation of the 
Helicopter Association. July 17th is the date fixed—place and 
time are to be announced later—and the subject is “Helicopters 
in Peace and War.” Members of the R.Ae.S. have been invited 
to attend and the Association also extends an invitation “‘to all 
who are interested in the helicopter art.” 
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CHANGE of 


FIRST photographs of the Bell X-5 research aircraft, the outcome of 
three years’ work by the U.S.A.F., the Bell Company and the N.A.C.A. 
As shown by the comparative views, the pback of the mainpl is 
variable (in flight) and an unusually wide speed-range for an aircraft 


of this class should be attained. The power plant is an Allison J-35-A-17, . 


and the span, with wings extended, is 32ft 9in. 


Dick Peach—an Appreciation 


[NX the first accident involving a Canberra—it occurred at Huck- 
nall on June 13th—a Rolls-Royce test and liaison pilot, Dick 
Peach, lost his life. —Twenty-nine years of age, he was a well-liked 
member of the Hucknall test team, and a colleague has penned the 
following appreciation :— 

“When the phoney war became a shooting war, young Dick 
wanted to be in on it; his ambition was to join the Navy and see 
action in the ‘little ships’. This 
was not possible from a ‘screened 
industry’ (he was then a Rolls- 
Royce engineering apprentice), 
but he was allowed to join the 
Fleet Air Arm, which he did in 
November, 1941. He carried out 
his initial training at Sealand and 
Kingston, Ontario, and _ then, 
following a torpedo course at Crail, 
went on operations in the Indian 
Ocean, flying Barracudas from 
H.M.S. Illustrious in 1943-44. He 
will be well remembered as an 
instructor at Crail in 1945, where 
he met his wife, who was serving 
in the W.R.N.S. He concluded 
his Naval career by completing the 
first Maintenance Unit Test Pilots’ 
Course at Worthy Down. 

“When he returned to Rolls- 
Royce in 1946 it was realized 
immediately that his Naval experi- 
ence would be invaluable, and so 
he was made test and liaison pilot in relation to this Service. 

“One of his first assignments was to introduce the use of ultra- 
low-r.p.m. cruising into the Seafire squadrons. He did a deck- 
landing refresher course and, in his visits to ships and stations, 
became well known and welcome, as much for his cheerful 
~ disposition as for his advice on technical flying problems. 

“It was apparent that his value would be greatly enhanced by 
extending his experience to multi-engined bombers and trans- 
slog so the company took steps to convert him to these types and 

er to jets; and thus his experience came to include aircraft of all 
types and sizes. He followed up engine-operating problems on 
the Berlin Airlift, was a regular visitor to his old ship H.M.S. 
Illustrious for deck-landing trials, and took part in the Arctic 
trials of H.M.S. Vengeance. When Western Union was equipped 


Dick Peach 
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with Meteors, he undertook to train the pilots in engine handling 
and flew with them in Denmark, Holland and Belgium. His 
most recent job had been to follow up the introduction of the 
Attacker into service, and to represent Naval handling problems 
on the Rolls-Royce Engine Handling Panel. 

“His active and imaginative appreciation of the problems con- 
fronting both the operational pilot and engineer make his loss to 
the company the greater. His early death has cut short a career 
full of promise, and one which might well have been outstanding.’ 


Queen’s Cup Model Contest 


Ov 15,000 aeromodellers and their friends attended the gala 
day of the Northern Heights Model Flying Club’s annual 
gala meeting, held at Hawker’s airfield, Langley, last Sunday, 
when the Queen’s Cup was competed for; it was won by Mr. 
Copland. Among the guests was Air Chief Marshal Sir Hugh 
P. Lloyd, A.O. rom -in C. Bomber command. We shall publish an 
illustrated report next week. 


‘Daily Express” Race Entries 


Te be flown on August Bank Holiday (August 6th), The Daily 
Express Race has attracted 47 entries. This year—the second 
time the event is being flown—the 186-mile course starts at 
Shoreham Airport, leads to Newhaven, thence across country to 
Whitstable, and back via the coastline, to finish at West Pier, 
Brighton. In addition to the challenge trophy, the winner will 
receive £1,000, and there are cash prizes down to 15th place (£10). 
Pilots and aircraft are as follows :— 

H. McL. Kendall (Chilton), Capt. R. J. Crossfield (Autocrat), D. D. 
Dempster (Chilton), R. G. Pilkington on (user 5), P/O. D. Norman (Moth 

jor), T. W. Hayhow (Aiglet), E. Westbrook (Messenger), P/O. 

.R. T. Chandler (Hawk Trainer), F/L. P. Raymond (Hawk HT.G. 
G. Marler (Falcon Six), R. Matthews-Naper (Messenger), H. J 
Turner (Hawk Trainer), Capt. J. H. Christie (Klemm), S. Buchan 
Moth Minor), A. E. Coltman (Hawk acy Miss E. L. Curtis CWicho), 

.P. I. Fillingham a Minor Coupe), A. L. Cole (Comper Swift 
E. Ross (Hawk Trainer), L. C. | (Proctor), J. T. Basnett (Hawk 
Trainer), R. A. (Proctor), H.R.H. Alexander of 
slavia (Proctor), E. Day (Hawk Trainer), J. H. Sauvage (Proctor) 
Wood (Proctor), A. S. K. Paine (Proctor), Mrs. Z. Irwin (Proctor) Db. J. 
Bennett (Proctor), J. P. Crowther ee Wc. R. H. MciInt 
(Proctor), D. j. wo Proctor), W. W. Lyle (Proctor), F. C. Fisher 
.. Lignel (S. F.C.A. Lies 46), J. G. Garnier 


may" wy t), J. N. Somers (Gemini), G. Ferrari (S.A.I. Ambrosini 
S.7.), I. A. Forbes F. S/L. J. Rush 

(Spitfire 22) 
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WESTLANDS 
INTRODUCE S-55 


helicopter pilots (still few and far between) 


who flew the S-51 when it was first put into operation felt 

that it represented an early though practical stage in develop- 
ment, but that the controls left much to be desired; an experienced 
fixed-wing pilot requires perhaps 50 hours at the controls to fly such 
a helicopter with confidence. All this, however, is now changed by 
the use of powered controls in both the S-51 and the new S-55. 
For instance, with a total of only 12 hours at the controls of the 
S-55, Ken Reed, Westland’s rotorplane pilot, demonstrated 
beyond doubt his confidence in this latest and largest single-rotor 
Westland-Sikorsky type when he put it through its paces at 
Chipperfield last week. ¢ occasion was the introduction to this 
country of the first American-built S-55, assembled by Westlands 
at Yeovil. It is of the civil type with upholstered cabin—the only 
one to be sq fitted, in fact. 

The first Westland-built S-55, due for completion next spring, 
will be a military prototype probably fitted with a P. and W. Wasp. 
A production line is being set up now, even though, as was the 
case when Westlands licensed the S-51, the venture is a private 
one with no guarantee of orders. The directors—especially, we 
believe, Lord Aberconway, the chairman—are to be congratulated 
on another example of their courage and enterprise. 

The S-5§ is closely related to the earlier machine, but represents 
a big step forward. Briefly, it has an excellent cockpit, an easy- 
to-enter cabin of 3} times the S-5§1’s capacity, and a remarkably 
accessible engine. In addition, the cabin is very well positioned 
in relation to the aircraft c.g., and logd-distribution will cause no 
embarrassment to operators. Controls being better than on 
earlier types, instrument and night flying will cause less fatigue. 
The S.5§ will not fly hands-off, but it is neutrally stable, and there 
is very little lag in control response. ~ =~ 

One military S-55 has been sent to Korea to gain experience, 
and it has met with remarkable success on a variety of rescue 
operations, which have included flying in very bad weather when 
fixed-wing aircraft were grounded. In a few weeks’ time the 
Royal Navy are to take over the first machine in this country for 
trials—primarily in the anti-submarine role, but also for rescue, 


Communications, radar calibration, and so on, It can accommo- 
date ten armed troops or six stretcher cases, 

On page 771 are described three advanced new Westland pro- 
jects, and there are additional notes on possible developments of the 
S-55 which was first described in Flight of November 23rd, 1950. 

ata on the S-55§ are as follow : High speed at s.1., 110 m.p.h.; 
cruising speed at 70 per cent b.h.p. at 1,000 ft, 86 m.p.h. ; vertical 
rate of climb at s.l., 350 ft/min; hovering ceiling with ground 
effect, 5,500 ft; service ceiling, 13,500 ft; fuel consumption 
(cruising), 30 gall/hr; range (with reserve), 477 miles; gross 
weight, 6,800 Ib; 1 load, 2,405 lb.; weight empty, 4,395 Ib; 
cargo capacity, 340 cu ft; rotor diameter (blade-tip circle), 53 ft. 


i 


(Above) Having seen pilot Ken Reed bring the 
$.55 into the confined space of a tree-sur- 
rounded lawn, no one could doubt his con- 
fidence in the aircraft and its power-assisted 
controls. (Left) Aerial photographs of heli- 
copters are rare; here the first $.55 to fly in 
this country is seen over the Hertfordshire 
countryside. (Below) The exceptional acces- 
sibility of the S-55's 600 h.p. Pratt and Whitney 
Wasp is shown on the left. On the right, the 
Westland executive group includes (/. to r.) 
S/L. Colvin, test pilot; Harold Penrose, chief 
test pilot; J. Fearn, director; K. Reed, test 
pilot; E. Mensforth, vice-chairman; E. C. 
Wheeldon, managing director; and A. Daven- 
port, technical director. —_““Flight’’ photographs 
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BASIC TRAINING 
for the N.S. MAN 


The Airwork-operated School at Booker 


tion of National Servicemen who have been selected for 

aircrew duties, several basic flying and navigation schools are 
being established by the R.A.F. First of the basic flying training 
schools is No. 1 B.F.T.S., at Booker, Buckinghamshire, operated 
and maintained under contract by Airwork, Ltd. 

Pupils enter the school after training at the recruit centres and 
initial-training schools, where, after passing the aircrew selection 
board tests they are given the acting rank of pilot officer. Basic 
flying training at Booker lasts for twelve weeks. Those who 
successfully conclude the course pass on to a flying training school 
to St for their wings; this takes a further six months. 

rty-five pupils are at present training at Booker, of whom 
eleven have completed the course and will be leaving almost 
immediately. They are mostly between 18} and 19 years of age, 
and their training is divided into three main groups: (1) ground 
training (flying), which consists mostly of lectures and demonstra- 
tions ; (2) flying training; and (3) ground training (general service), 
embracing drill, games, range firing, physical training and leader- 


T= assist the regular flying training schools with the instruc- 


on Phe school is organized in flights and echelons, and is com- 
manded by a squadron leader R.A.F., assisted by a course- 
commander (flight lieutenant) and an adjutant (flying officer). The 
officer commanding is responsible for discipline, for instruction in 


(Upper left) A.V-M. T. N. McEvoy, C.B., C.B.E., A.C.A.S. (Training), 
hears the views of A/P/O. E.L. Parrish. To his left are Mr. R. M. Hackney, 
chief instructor and mana; _ at Booker, S/L. F. Rothwell, the C.0., and 
Mr. L. W. Howard, the C.F.1. At extreme right is G/C. |. B. Newbigging, 
D.F.C., of Home Command. At upper right, pupils are drilling as part 
of their ground training. Immediately above are some of the School's 
Chipmunks, and at the foot of the page are seen the Link trainer room 
and instruction in aerodynamics. “Flight” photographs 


Service administration and law, and for overall supervision, to 
ensure that the school is run on correct Service lines. All flying 
training, both in the air and on the ground, is the responsibility 
of the civilian contractor in the person of the chief instructor and 
manager, Mr. R. M. Hackney, a former squadron leader. Mr. 
Hackney has 6,000 hours’ flying to his credit. 

There are sixteen instructors, and the school is fortunate 
enough to be equipped with thirty de Havilland Chipmunks. 
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HERE 
AND 


THERE 


ARCTIC AID : When the Canadian supply-ship 
“C. D. Howe’’ leaves Montreal in July for a 
three-month tour of the meteorological and 
fur-trading settlements along the eastern coast 
of Arctic Canada, she will carry two Bell 
helicopters. As well as acting as ship-to-shore 
ferries, they will pilot the vessel through pack- 
ice. One of them is seen flying-off from a 
platform on the afterdeck, during tests in the 
St. Lawrence River. 


High Speed in France 

PILOTED by Col. K. W. Rozanoff, the 
Nene-powered Marcel Dassault 452 Mys- 
tére covered a three-kilometre course at 
1,020 km/hr (634 m.p.h.) on Thursday of 
last week. Subject to confirmation of the 
speed, this is the first time a French aircraft 
has exceeded 1,000 km/hr in a timed flight. 
The 3 km record stands at 670.98 m.p.h., 
to the credit of an F-86. 


When Time is Money 
A YORK aircraft left Stavanger, Norway, 
last week, carrying a replacement diesel 


engine for the 6,362-ton Norwegian ~ship- 


Arena, lying at Melbourne with engine 
trouble. Cost of the charter is reported as 
£11,000—twice the price of the engine. 


Rallying Round 

THE Continental air-rally season gets into 
full swing this week-end, when the 
R.Ae.C. Members’ Deauville Rally and the 
Savona, Italy, Rally are both due to take 
place. On the following week-end (July 
7th-8th) R.Ae.C. members will fly to La 
Baule, and there will also be rallies at 
Bienne (Switzerland) and Aix-les-Bains 
(France). 


The Russian Nene 

A SPOKESMAN of the U.S.A.F. has told 
Aviation Week that the Russian Nene 
makes use of a “considerable number of 
perforation rings spaced around the com- 
bustion cans, successfully coping with one 
of the major heat distribution problems in 


SMALL COMPASS : The 3 oz E2A Kelvin and 
Hughes stand-by compass referred to on this 
page last week. Now standardized on R.A.F. 
and Naval jet aircraft, it can also be used as a 
main compass on sailplanes and light aircraft. 


that area.” Another Russian design- 
technique being viewed with interest is a 
method of strengthening the stainless-steel 
tubular construction of the combustion 
chambers. The sheet is wrapped helically 
and welded, and U.S. experts believe this 
to be stronger than American and British 
methods. Wreckage of a Mig-15 and its 
engine has been flown to Tokyo. 


Successful Plastics Exhibition 
ATTENDANCE of overseas visitors at 
the British Plastics Exhibition, recently 
held at Olympia, London, exceeded 1,500; 
they represented 35 countries. e 
organizers (Associated Iliffe Press) are 
discussing with the industry the question 
of holding the Exhibition again. 


Hastings for N.Z. 

SPEAKING at the recent annual general 
meeting of Handley Page, Ltd., Sir 
Frederick Handley Page said that first 
deliveries of the Hastings transports 
ordered for the R.N.Z.A.F. were expected 
to be made towards the end of this year; 
they will be C Mk 3s—basically similar to 
the Mk 2 but with Hercules 737 engines 
and certain differences in specialized equip- 
ment. Sir Frederick disclosed, also, that 
the M.o.S. has ordered a number of 
Hastings equipped as V.I.P. transports. 


Goodyear “N” Takes the Air 

THE newest (class N) Goodyear non-rigid 
airship for the U.S. Navy made a success- 
ful one-hour maiden flight on June 18th. 
Like other large U.S. “blimps”’ in current 
service, it is helium-filled; capacity is 
875,000 cu ft, overall length 324ft, and 
diameter 73ft 6in. On the power of two 
800 h.p. engines—understood to be Wright 
R-1300-2 radials—it is designed for a 
maximum speed of 75 kt. Useful load is 
nearly five tons. 


Canadian Farnborough 


THE growing size and vigour of Canada’s 
aviation industry has led the Canadian 
Government to approve the formation of a 
National Aeronautical Research Com- 
mittee and the creation of a National 
Aeronautical Establishment _ essentially 
similar in character to the R.A.E., Farn- 
borough. The airfield at Uplands, Ottawa, 
has been selected for the site, and it is 
planned this year to provide two 200ft- 
wide runways, one 8,8ooft long and the 
other 6,o0oft. The first section of the 
Flight Research Unit is scheduled to move 
in during next summer. 


IN BRIEF 


TH integration envisaged in 1948, when 
the de Havilland Aircraft Ltd., 
acquired complete control of Airspeed, 
Ltd., has now been fully implemented by 
the merging of the latter concern with the 
parent company. 

* * * 


The Ferodo service depot at Cardiff has 
been moved into larger at 
House, 38/40 Charles Mr. D. H. 
Gully remains in charge. 

* 


* * 


From Simmonds Aerocessories, Ltd., 
comes news that Mr. E. S. Mead (general 
sales manager) and Mr. C. J. Turner (works 
manager) have been appointed to the board. 


* * * 


Awco Wire Data is a new loose-leaf 
publication by the Aluminium Wire and 
Cable Co., Ltd., 37, Thurloe Street, 
London S.W.7. It gives designations, 
compositions, related British specifications 
and mechanical properties. 


* * * 


An aerial magnetometer—the airborne 
apparatus used, in geophysical survey, for 
measuring variations in the earth’s mag- 
netic field—is among the instruments made 
by Elliott Brothers (London) Ltd., and on 
view in the Dome of Discovery at the 
South Bank Exhibition. 


* * * 


Dr. D. Foster, M.I.Mech.E., 
F.Inst.F., A.M.I.Chem.E., has joined 
Mullard, Ltd., as chief engineer, equip- 
ment division. He has also been appointed 
— director of Mullard Equipment, 

t 


* * * 


New British ical i 
standards have recently been announced 
for solid and split taper pins, vulcanized 
rubber sheet, rubber grommets, grub 
screws, and testing procedures for light 
alloys. Details from B.S.1., 24-28, 
Victoria Street, London S.W.1. 


* * * 


Mr. G. A. Ford, test pilot of the 
Saunders-Roe helicopter division (formerly 
Cierva Autogiros) is to give up professional 
flying in order to live in Southern Rho- 
desia; he will be succeeded by Mr. J. J. M. 
Jeffery. Mr. Ford’s friends may contact’ 
him through the napa Association, 19 
Park Lane, London W 


: 
j 
| 
| 
4 
&§ 
| 
4 
i 
| 
| 


FRESHLY RETURNED FROM OGEAN PATROL 


The tedium and hazard of flying-over thousands of square miles of sea impose on aircrews a great mental 
and physical strain. But the confidence inspired by the 4 Rolls Royce Griffon engines, and the degree of 
crew comfort achieved by the spacious layout and galley facilities of the Avro Shackleton are such that 
crews of Royal Air Force Coastal Command are able to perform their arduous task more efficiently than in 
any other type of maritime reconnaissance aircraft. 


Av ROE & COMPANY LTB + MANCHESTER + Member of the Hawker Siddeley Group 


—— 
— 
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Inheriting a decade ,of development experience in centri- 
fugal gas turbines; the Ghost is a proved engine. It is 
the first turbine to be type-approved by the Air Registration 
Board for civil use, while vastly expanding production 
from six entirely separate production units managed by the 
de Havilland Engine Company and its licencees in Western 
Europe sets the seal of recognition on its military excellence 


DE HAVILLAND 


DE HAVILLAND ENGINE CO. LTD., EDGWARE, MIDDLESEX, ENGLAND 
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REPORT FROM PARIS 


Notes, News and Pictures from the Grand Palais 


Illustrated by “Flight” Photographs 


Portrayed on the left is M. Andre Granet, the organizing secretary ral of the International 
Aeronautical Salon, a general view of which heads the page. is the Aerobee high-altitude 
research rocket—oa striking American exhibit. 


| HOUGH—as will have been gathered 
from our preliminary report last week—there are relatively few new aircraft on display 
in the rgth International Aeronautical Salon, there is a good deal to be learned about 
developments and projects in various fields. A number of absentees from the Grand 
Palais will be seen at Le Bourget airfield between June 22nd and July 1st—the period 
of the final display. 

In the Salon there is muuch conjecture 9s to the future of the French sircraft 
industry, and the following outline of its present status is therefore timely. The 
airframe and engine industry at present empioys about 38,000 people and comprises 
three nationalized companies, one State company, and nineteen private companies. 
Union Syndicale des Industries Aeronautiques. One of the original four nationalized 

ies—the S.N.C.A.C. (Centre)—was dissolved last year. 

The following types of aircraft are now in production, the quantity on order being 
specified, where known, in parenthesis: S.N.C.A.S.E. Armagnac transport (15); 
Breguet Deux Ponts four-engined freighter €3)5 Nord 2501 freighter (160); Dassault 
Ouragan -jet fighter (150)5 S.N.C.A.S.E. Vampire and Mistral jet fighters (exact 
quantities not known); M.B.175 medium bomber (80 approx.); S. ox 30P twin-engined 
medium transport (40); s. 0.95 twin-engined light transport (60); Dassault 315 light 
military transport (300); Nord 1400 twin-engined military flying-boat (25); S.I.P.A. 
military trainers (184); Morane military trainers (about pom S.C.A.N.30 twin: 
amphibian (40); S.I.P.A.gor tourer/trainer (100); N.C.853 tourer/trainer (100); 
S.C.A.N. 20 seaplane trainer (25). 

' Certain new military and civil aircraft are referred to in the notes which follow. 
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REPORT FROM PARIS ... 


Military Aircraft 

Marcel Dassault 450 Ouragan.—The particular le 
of the M.D.450 Ouragan displayed bears the inscription “‘R No. 8,” 
signifying that its function is reconnaissance and that it is the 
eighth Ouragan of the pre-production batch of fifteen. The arma- 
ment is two 20 mm Hispano-Suiza guns, two having been sacrificed 
to permit installation of the cameras. In the bottom fuselage skin 
are ports for two vertical cameras, and there is a third port, for 
oblique photography, in the starboard side of the fuselage. Wing- 
tip tanks (with navigation lights) and underwing tanks are installed. 

Though the first Ouragan prototype is said to have attained 
a speed cf 613 m.p.h. at 47,000ft only two months after its first 
flight (made on February 28th, 1949), the placard speed of the 
——— version is 600 m.p.b. Other data are: span, 38ft 7in; 
ength, 34ft 9in; wing area, 269 sq ft; empty weight, 7,246 lb; 
gross weight, 11,684 1b; initial rate of|climb, 7,800ft/min; time of 
climb to 39,000ft, 9 min; duration, 1 hr 10 min; take-off distance 
to §oit, 985 yd; landing run from . 820.yd. The power unit is 
a standard Hispano-Suiza Nene of 5,000 Ib thrust, and the ejector 
seat is a Martin-Baker. 

Marcel Dassault 452 Mystére.—This Ouragan development 
has been flying since early this year but has been little publicized. 
It retains the frontal intake of the Ouragan but has swept-back 
wings and tail surfaces. For the present a Nene is fitted, but a Tay 
or Atar 1s intended. Big things are expected of the Mystére when 
it is demonstrated at Le Bourget on July rst. 

Marcel Dassault Aladin.—Following Sabre practice, this 
single-seat ‘“‘all-weather” version of the Mystére has nose- 
mounted radar, necessitating lateral air intakes. “User require- 
ments” have not yet been finally specified and completion of the 
Aladin is therefore delayed. 

Marcel Dassault Harmattan.—This aircraft is a two-seater 
“‘all-weather’’ version of the Aladin. 

S.N.C.A.S.E. Mistral.—Under de Havilland licence the S.E. 
factory has for some time been building the Goblin-powered 
Vampire, and lately, to take advantage of the Hispano-built Nene, 
has developed the Mistral. Innovations are the Boulton Paul- 
developed intakes and S.N.C.A.S.O. ejector seat. Several bag- 
type fuel tanks have been disposed in the wing, and there is an 
extra rigid tank in the nacelle. By comparison with the Vampire 5 
performance has been greatly improved. The maximum sea-level 
speed, for example, is 578 m.p.h., and the height attained in 
7 min 38 sec is 32,800ft. ————— figures for the Vampire 5 
are §28 m.p.h. and 21,325ft. ded weight has increased by 
405 Ib to 10,000 Ib and instruments and materials have been 
changed to conform to French standards. 

S.N.C.A.S.O. Espadon 6021.—When the S.0.6020 Espadon 
Nene-powered fighter appeared in the previous Salon there was 
general criticism of the underslung air intake ; so it is not surprising 
that this has been superseded, in the S.0.6021, by lateral flush 
intakes, positioned of the wheel wells in the lage sides. 
An S.N.C.A.S.O. ejector seat is fitted and standard armament 
envisaged is four 30 mm guns, though other combinations, includ- 
ing six 20 mm weapons, have been tested. 

Manufacturer’s figures are: span, 34ft gin; length, 49ft 2in; 
wing area, 291 sqft; empty weight, 10,450 lb; gross ight, 
15,200 lb; max. speed at sea level, 625 m.p.h.; climb to 32,80oft, 
94 min; service ceiling, 42,650ft; duration, 14 hr. 

S.0.6025 and 6026.—These two Espadon developments 
resemble the 6021 but are fitted with an auxiliary rocket in a long 
duct beneath the fuselage. It is claimed that—increased weight 
notwithstanding—speed and climb performance has benefited 
“considerably.” 
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(Left) The S.1.P.A. $.200 light communications aircraft, trainer or tourer, 
weighs 1,390 Ib loaded, and is estimated to have a take-off run of only 
200 yd. Maximum sea-level speed should be 267 m.p.h. 


(Right) A particularly trim-looking trainer is the Piaggio P.1482/3-seater. 
maximum speed on 190 h.p. is 147 m.p.h.; take-off run is 175 yd. 


With two Turbomeca Palas turbojets, the C.M. 82R Lutin, seen 


below, should have an initial rate piper of 4,300ft/min. 


in preparation 
for the third variant (S.E.2420, Grognard III), intended primarily 
—— the Grognard II oft 

Data for the | are: span, soft 7in; length, gin; 
height, roft; — area, 469 sq ft; gross weight, 36,100 lb; max. 
speed, $95 m.p.h. 

Arsenal Ve-so.—The team of Vernisse and Galtier, active at 
the Arsenal de l’Aéronautique, is known for originality of design, 
and the the VG-9o naval strike-fighter, built in the light of experi- 
ence with the VG-70 Jumo-powered research aircraft displayed in 
the 1946 Salon, is a striking-looking machine, of shoulder-wing 
layout. The first prototype was destroyed in May of last year, but 
results were described as very promising and work went ahead on 
a second specimen, now ready to fly. Unlike its precursor, this is 
of all-metal construction, and the ailerons have a Fairey Hydro- 
Booster power-control system. Certain details of the undercarriage 
have been changed; the rudder is in two sections; and Normalair 
equipment is installed. The armament is three 30 mm guns, and 
provision is made for bombs or R.P.s beneath the wings. In the 
third example the rear fuselage is being adapted to house a Hispano 
Tay, a Nene with afterburner or a S.N.E.C.M.A. Atar. There is 
also talk of Arsenal ramjets being mounted experimentally at the 
wing-tips. The all-up weight is about 18,000 Ib. 

A Intercepter.—Work is in hand on an Arsenal inter- 
cepter fighter, the final configuration of which is dependent upon 
the results of trials with two pty mg of the VG-9o naval fighter 
(Nene) and of a scale-model glider now on test. This glider, of 
wooden construction, has heavily swept wing and tail surfaces, 
and is towed behind a Siebel 204 at speeds up to 220 m.p.h. 

Bréguet ¢60 Vultur.—A model displays the striking lines of 
this carrier-borne reconnaissance and strike aircraft, powered with 
an Armstrong Siddeley Mamba turboprop and Hispano Nene 
turbojet. Details of military equipment are withheld, but a model 
displayed in the Salon two years ago indicated provision for 


<—s S.N.C.A.S.E. Grognards.—Two versions of this twin-jet 
first, designated S.E.2410, made its initial flight on April 30th . 
last year. This is a single-seater and, in common with the second | 
s i variant (S.E:2415, Grognard II), has two Hispano Nene engines } 
p cockpit. Wings and tail are sharply swept, but on the 2415 the : 
a degree of sweepback has been reduced to improve landing \ 
i characteristics and manoeuvrability at altitude. The 2415 differs | : 
i further from the 2410 in having a longer nose, to house radar, and | 
4 a second crew member. Provision is made for a braking parachute ee 
q 
3 ig 


internally stowed rocket projectiles, launched from a special 
retractable fr ‘k. The cockpit is far forward in the nose and 
accommodates a crew of two, side by side, on ejector seats. The 
Nene is fed from wing-root intakes. At the wing-tips, provision is 
made for extra tanks or, on one side, a radar housing and on the 
other a similarly shaped fairing to preserve aerodynamic equili- 
brium. Dive brakes of large area are built into the sides of the rear 

Two prototypes, the first of which should fly shortly, are 


under construction. 
Manufacturer’s data follcw: span, 54ft 3in; span (folded) 
24ft 2in; length, 43ft 4 in; height, 16ft 8in; empty weight, 15, need 


power 
$60 m.p.h.; landing sp peed, 93 m.p. h.; — ceiling, 42,600ft; 
cruising duration (Mamba only), 4. 

Bréguet 961.—A painting of  nidhien ground-attack 
version ina the Vultur shows that, unlike the naval variant, it is 
a single-seater. Provision will be made for various power units 
and a version with swept-back wings is under cambios 
Mention has been made of an all-weather fighter development, 
and it is evident that a machine of this type is well suited for night 
intruder operations. 

Fokker S.14.—There is much to commend in Fokker’s S.14 
single-jet trainer, laid out for tactical training in addition to its 
primary duties of transition, instrument-fiying and navigational 
instruction. Especially well received is the side-by-side disposition 
of the two Martin-Baker cjector seats; these are enclosed by an 
enero smooth jettisonable hood, electrically opened and 

along a central rail. Within the cockpit section, additional 

to dual flying controls, are the radio, oxygen and accumulator; to 
the rear is the engine com t, housing the Rolls-Royce 
Derwent 9 turbojet, of 3,600 Ib thrust, with its dual-drive unit for 
generator compressor and vacuum pump. The circular nose air- 
intake is bifurcated to feed the plenum chamber. Fuel tanks, of 
od ray “ya are located in the inner and outer sections. of the 
emovable panels allow the tanks to be changed quickly. 

“me nosewheel undercarriage is pneumatically operated and all 
three units are of Dowty levered-suspension type, with liquid- 

shock-absorption. The nosewheel tyre is of the twin- 
contact vari 

S.LP.A. $.200.—Though interesting as a potential private- 
owner type, this little jet-propelled side-by-side two-seater is 
primarily a high-speed, short-range, communications aircrafi or 
trainer. Two a are being built. As becomes a modern 
jet aircraft the S.200 has laminar-flow wings, high-lift flaps and 
a retractable nosewheel undercarriage. 

Dimensions, weights and estimated performance figures follow: 
span, 23.6ft; length, 16.8ft; height, 5.8ft; wing area, 91.5 sq ft; 
equipped weight, 640 lb; fuel and oil, 352 Ib; luggage and movable 
equipment, 33 Ib; pilot and passenger/pupil, 366 Ib; all-up a 

1,390 lb; max. speed at sea level, 267 m.p.h.; max. cruising speed 
at 3,300 ft, 236 m.p.h.; unstick run, 200 yd; ceiling, 26,250ft; 
300-370 miles. 

C.M.821R.—The Fouga Lutin (C.M.82R) displayed is 
a }-scale model for the C.M.821R trainer or light ground-attack 
pr gy to be powered with two Turbomeca Marbore engines. 
Provision will be made in this type for twelve rocket projectiles 
and one Hispano-Suiza 404 M.49 cannon, with 200 rounds of 


ammunition. 
Helicopters 


THAT the French have, in their $.0.1120 (Ariel III), evolved 
a helicopter design of exceptional merit is an indisputable fact. 
The scheme of driving rotors by tip-jets fed from a turbine-driven 
compressor and obtaining directional control by diverting the 
exhaust flux carries with it an attractive freedom from the 

for complex and costly transmission systems and tail rotors. The 


The Fiat trainers above are the Merli red G.59-4B and the lighter 
G.46. ag ae spn is the beautifully made wing cf the new Fiat G.80 
jet trainer, to be powered by a D.H. Goblin or a Rolls-Royce Nene. 


Below is the Morane 731 prototype, from which the 732 and 733, with 
retractable undercarriage, are being developed. Spot-welding is 
eapahey employed and initial cost should be relatively low. 


A military trainer (single or two-seat) having a strong appeal for 
sporting pilot is the Ambrosini (S.A.I.) S.7, available with Gipsy 
or Aifa engine. Provision is made for a 7-7 mm machine gun. 


ieee 


MODELS OF— 


1. $.£.4030 amphibian, “aaa and 
itney engines 


2. Breguet 96 two-seater carrier-borne strike or reconnaissance aircraft 
(Armstrong Siddeley Mamba and Hispano-Suiza Nene). 


3. S.E.2420 Grognard II! attack-bomber, with eight guns. 

4. Fouga C.M.170R—a projected twin-jet, tandem-seat, trainer. 

5. Fiat G.80 jet trainer, designed to take either a Goblin or a Nene. 
6. Fairey Firefly 7 anti-submarine aircraft, on order for the Royal Navy. 


7. The de Havilland Comet—a very hy 
8, Hurel-Dubois H. 31 freigheer, with ratio 
of 20.2 : Engines: 2 Wright 
Proteus or turboprops. 


: 
i 
— 
= 5 
\Y 
sa 
: 
3 
| q 
| 
3 

7 

pe 


29 Fune 1951 


Bristol 175, with four beautifully cowled Proteus. 
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aircraft 
range should be over 4,000 


“ratio research 
freighter, 


.31.—Designed in the light of 


weight to 88 tons and gi 


‘Two versions of this 45-ton transport 


all- 


50 m.p.h. 


to have four Nenes, Tays or Atars. 
should 
itating relatively minor alterations to the wing, but 


cruising speed of 
“"Bregust 


allowing an an increase in 


from a 400-litre kerosene Hurel-Dubois H.D. 


(Right) Bristol 171 Mk 3 Alvis Leonides-powered helicopter. 
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2 Artouste, supplied experience 
. The displayed in the or two ae 
of the Wright C.7 engines of 800 h.p. ea ft 7in, @ 
maintai the aspect ratio being 20.2 : I. gare, . = 
the turb 8,900 Ib and 29,900 hould 
identally off run to clear sof The ta 
wered b » being little more pit is a 
licopter crew of three, and 4 in the = 
latter 
seco Champagne —T of 
: constry are working on a gnated ee 
age 
the ex} 
ional cor 
in, in ¥ 
emoved 
‘ulgur 
E 
Below) Having the appearance of a German V.1 flying Be Pm 
target. It is launched from a 39ft catap| 


nacelle for the Proteus in the Bri: 


French designers of large transport were among the many who showed interest in the 3,250 s.h.p. Bristol Proteus turboprop. 
The shapely nacelle form of this revealing large cut-away exhibit was preserved by a Perspex covering. The modified 
os 175 could be examined in model form on the company’s aircraft stand. 


FRENCH PISTON-ENGINES AT THE SALON 


Capacity] Take-off Power™ wer 
(h.p.) |(r.p.m.)| (h.p.) |(r.p.m.)| (lb 
1,300} 2,650 1,950 | 1,365 
35 | 2,600 101 
65 | 2,420 185 
80 | 2,610 75 | 2,575 190 
160 | 2,520 94) 2,120 315 
220 | 2,600 | 130| 2200 | 366 
650 | 2,800 405 | 2,350 970 
$20 | 3,100 #10 | 2,350 | 1,311 
59 | 2,350 45 174 
90 | 2,550 79 213 
150 | 3,100 | 135 | 3,000 | 330 
203 | 2,150 175 | 2,050 359 
250 | 2,000 230 | 1,940 555 
2,250 | 3,250 | 1,100} 2,400 | 2,100 
A fine cut-away exhibit—and a remarkable feat of engineering: the Pratt ai . 
and Whitney 28-cylinder Wasp Major. In the 3,500 h.p. class, it powers 
several important U.S. civil and military aircraft. ' 
FRENCH GAS TURBINES ON SHOW 
Take-off Cont. Bare 
Name Power Power Consumpt.| 
(tb or s.h.p.*) | (Ib or s.h.p*.)| (kg/hr/kg) (tb 
Hispano-Suiza 
eee 5,070 3,450 1,608 
6,280 ~ 1.06 1,970 
6,170 5,071 1.0 1,970 
Atar 101F 8,815 = 
T.B, 1000 1,450° 1,050* 0.75 1,060 
T.B. 1000A 2,000* = 990 
Escopette 2 1.4 10.5 
Turbomeca:— 
Piméné ... oo 720 176 1,08 2 
Palas... 330 304 1.12 132 
Marbore | > 661 518 1.00 _ 
Marbore ll 838 705 1.08 
Aspin | ... 485 353 0.58 _ 
Oredon 160° 130° po 
Artouste 280° 160/180° 0.89 185 


for accessories, and with French materials to the same specification, forms an interesting comparison with the Tay. 


Immediately above is the magnificent Rolls-Royce Avon, making its first show appearance. Visible are the tangentially disposed struts in the intake, 
the variable-pitch vanes (referred to last week) and the matic jack which operates them. Maximum thrust quoted for this mark is 6,500 /b. 
(Below) Unmistakably bearing the Rolls-Royce stamp: the Tay, as built by Hispano-Suiza. Note the large-diameter turbine casing and the combustion- 
chamber-construction. A thrust of 6,280 ib is quoted in France. (Below, right) This cut-away Hispano Nene, identical with the British product except 
The thrust figure is 5,050 Ib. 
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(Right) Nearest of the three Turbomeca units—some of a Ia: 
which bear close family likeness—is the Marbore | oh oF 660 1b 660 Ib 
thrust. Behind it is the smaller Palas hina Ib thrust), ex of which 
may soon be seen in this coun again, is the Oredon which 
produces 160 hp. at the shaft. is the forerunner of a 
line of Turbomeca units, the T.R.01 or Piméné (220 Ib thrust) has proved 
to be exceptionally reliable during bench tests and flying experience. 
The — of its construction was revealed by a cutaway exhibit. 
Next, reading downwards, is illustrated a civil mark of Ghost cut away 
to reveal its simplicity and rugged construction. Maximum thrust 
of the Ghost is 5,000 /b. This exhi ft by the D.H. Engine iny was 
appropriate in view of the French order for Comets. (Below) Several 
important applications are now foreseen for Blackburn's latest 185 h.p. 
Bombardier. Note the neatly grouped accessories on the rear drive casing 
and the simplicity of the S.U. petrol injection system. The Bombardier is 
for use with constant-speed airscrew. 


REPORT FROM PARIS... 


are planned—one with four Armstrong Siddeley Double Mambas 
cruising at 370 m.p.h. at 23,000ft, and a second, with Tays or 
Atars, cruising at about 430 m.p.h. at 26,oooft. Accommodation 
for 96 passengers and about five tons of freight is intended. 
fouga C.M.101R.—There is marked interest in France in the 

auteties of auxiliary turbojets to transport aircraft, and this 
development of the C.M.100 has two Turbomeca Piménés behind 
the 500 h.p. S.N.E.C.M.A. piston — The Piménés are 
intended to provide a higher degree of safety and afford better 
“exploitation.”” The take-off run with the oe = the jets is 
about 500 yd. Other data relative to this interesting little transport 
are: span, 86ft 9in; wing area, 774 sq ft; cabin capacity, 1,130 
cu ft; gross weight, 18,200 lb; cruising speed, 152 m.p.h. 

aircraft sp) in the Salon shows it equipped for ci 
transport, the 160 examples now in production are for military use. 
Two Bristol Hercules 739 engines now installed give a cruising 
speed of 208 m.p.h. a maximum s§ of pt m.p.h. The 
disposable load is about 6 tons and og cu and the renee 
weight about 20 tons. Cabin capacity is aay cu jai 
with a payload of 11,700 Ib, is 930 miles. 
Packet, which the Nord 2501 closely 
of the fuselage can be removed to permit the parachuting of 
vehicles and heavy stores. Special freight-handling tackle is fitted 
in the fuselage. The normal crew is four. 


The products of several British manufacturers were to be found on the stands of their Continental agents. Below, fo 
of instrument-testing equipment from Bryans Aeroquipment, Ltd., and instruments and ¢ 
stand of Worldmarket et Cie, visible to the left, were examples of Plessey cartridge starters. 


ponents for British military aircraft now in production; these formed the 
Ashton, landing-wheels for the Gloster Meteor N.F. 


for example, can be seen exhibits 
by George Kent, Ltd., and Avimo, Ltd. On the 
In ae hand picture are full-scale Dowty com- 
are nosewheel for the Avro 


and a nosewheel for un 


: 
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EVOLUTION OF THE 
GUIDED MISSILE 


By KENNETH W. GATLAND 


Part III: Problems of the 
Heavyweight Supersonic Rocket : 
The German A-9/A-10 Projects 


Fig. 15. A captured German A-4 (V.2) rocket about to 
be fired. It is probable that such rockets have now been 
developed to carry atomic warheads. 


it would be 


at supersonic speed. 

target for rockets, and those of our military advisers who have 
neglected the problem “because the rocket is inaccurate and 
consequently is of slight tactical importance,’ may have causé to 
atomic bomb? In any case, the development of snort-type sub- 
marines for guiding rockets is not a particularly difficult task, and 
this would make it possible to direct missiles with a fair degree of 

ion. Indeed, the submarine may become an important 
both in the control of missiles launched from land bases and 
Se Tests recently carried out in the 
Pacific by the ided missiles can be 
effectively operated from submarines. In ig. 
built “flying bomb” is seen rising from the U.S.S. C 
i guided down a line of ships as 


-range 
United States seaboard. 
Whilst the same could also apply to Britain, the close pr 
of key military and industrial centres to potential 
Canine agg hat our ret proble wih 


that a practical means of defence against 
not exist. On paper, the answer i plain lain 
enough. The specification for an anti-missile rocket can ly be 
drawn up—but only after many years of intensive research could 
such a vehicle be constructed. 


768 
a In the first part of this article, in our Samus of the 
went oo discuss air-to-air missiles and rocket-driven 
t instalment reviews : 
: and its projected tives. In Part IV Mr. Ga’ 
: will deal with the use of rockets as instrument-carriers for 
high-altitude research. 
: N formulating our defence plan, we must bear in mind 
means of attack other than by the jet-bomber—in 
particular, by the supersonic rocket. Would the offensive ’ 
j use of guided missiles against this country represent a serious 
e hazard? We are told that the day of “press-button” aerial 
: -warfaec is still far off, that manpower and conventional 
backbone of the fighting services. That, of course, is true. 
The guided missile is still an undeveloped weapon and several 
years of fundamental research will be required before it can 
challenge the bomber as a means of delivering explosive over 
long range. Nevertheless, it cannot be dismissed so lightly 
-based rockets, an aggressor has only to occupy the Low 
Countries to be able once again to strike at London and 
In the war, our sole means of defence was to seek out and destroy 
the rockets before they could be launched. This was difficult 
because component manufacture was dispersed, the parts were 
assembled in protected factories (in some cases underground), the 
missiles were fired from plain surfaces without a launching device 
(see Fig. 15), and transport and servicing were highly mobile 
rockets have not been developed 
i to carry atomic explosive. seriousness of the position is f 
4 conveyed by the fact that even the German A-4 rocket—more 
4 ee ig ae e to deliver atomic explosive over distances up to 200 miles. It has 
been suggested that to achieve an “air burst”’ effect, the warhead 
ee oe fed sh would be separated from the main body of the rocket during a final 
: cA wily . x stage of the descent. It is significant here to note that explosive 
separation of the A-4 warhead, with successful recovery of the 
: one-ton compartment by has already been 
achieved during experiments by the U.S. Army. In all probability, 
however, even this technique would be unnecessary, as it appears 
i eS eee. ni that the desired “‘air burst” could be obtained by means of a device 
4 triggered by a radio-altimeter whilst the missile is actually dropping 
~ if 
4 


In service with the Royal Navy—the Westland 
Dragonfly and the Percival Sea Prince 
both fitted —_ ¢ Alvis Leonides Engines 


ALVIS LIM 


pve) A Grumman amphibian aircraft lands on the Aguarico 
near a survey camp in the Oriente region of Ecuador. 


Much of it 


would stay there without the help of air trans- 


Oil is found in awkward places. 


port which builds up the necessary airlift for 
survey and eventual drilling operations on in- 
accessible jungle and mountain sites. Airwork 
Ltd. play a leading part in the provision of these 


vital air services. Men, machinery and 
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(Inset) A typical scene in a shreey cmp 
in the Oriente region of Ecuador. 


supplies are dropped by parachute, are landed 
on improvised airstrips, or on nearby lakes and 
rivers. 
ence, Airwork have been early on the scene 


In their 22 years of Aviation experi- 


of most important developments in the use of air 
transport. Generally speaking, if a job is better 
done by air, it’s better done by Airwork. 


AIRWORK 


LIMITED 
THE SERVICES OF AIRWORK 


¢ Air Transport Contracting + Servicing and Maintenance of Aircraft « Overhaul and 
Modification of Aircraft « Sale and Purchase of Aircraft « Operation and Management of 
Flying Schools and Clubs « 


Radio Sales and Service « 


(A 
nt 
% 
‘ 
i 
 AIRWORK LIMITED: 15 CHESTERFIELD STREET: LONDON TEL: GROSVENOR 4841 
ACTOGTOME, tion, Digby, Linc: Roy al avai Air Station, Brawdy, Nr. Haverfordwest, Wales. | Aerodrome, Cas letown, Co. Durham, 


Fig. 16. The U.S. submarine ‘‘Carbonero’’ launching a guided missile. Such vessels operating “flying bombs’’ and short-range rockets could seriously 
menace the United States. They would also be effective “command posts"’ for controlling missiles over long range. 


The air defence rockets we are developing today are simple 
devices compared with the type of missiles envisaged. A pe 
capable of catching and destroying another rocket will be larger, 
er and longer ranging, its control system more sensitive and 
rapid in response. A radar system will be required to detect the 
oncoming enemy missile before it reaches the peak of its trajectory 
and to trigger off the intercepting rocket. In the same way that 
a command system will represent the course of bomber and missile 
and guide the latter to its objective, so will tracking radar follow 
the course of each rocket and, in conjunction with a computer, aim 
the defending missile. When it is close enough to the invader, it 
will be detonated by a radio-fuse. 
In case it carries an atomic warhead, the incoming missile must 


y. 
ocket missiles capable of high accelerations, and a guidance 
system to produce the necessary split-second response, are fore- 
most requirements. Indeed, all the most difficult problems met in 
the development of rockets capable of intercepting bombers are 
magnified many times—exactly how many we can only properly 
judge when we come to tackle them. In the opinion of the writer, 
the Americans have made a valuable start by conducting high- 
altitude research and thereby gaining experience with large rockets. 
How they began in 1946 with adapted German A-4 rockets and 
built up their high-altitude programme is well known, and it is in 


It was estimated that with the same A- warhead, the 
bombardment range would have been approxi- 
mately 190 miles to approximately 370 miles, a distance which 
could be covered in 17 minutes. ere is, of course, one big 
disadvantage in wing: in that, in order 
to P t, the ap velocity “on target” at the 
end of a slowly decelerated glide will quohanie be subsonic. The 
interception problem is — greatly eased. 


es aes the winged rocket were 
In tests made during winter of 1944-45, a first firing was 
unsuccessful because of premature cut-off. The second A-9 


tenuous for the aerodynamic surfaces to be of any use. However, 
the missile possessed “arrow stability” and, upon falling back into 
denser air, would regain the correct flight attitude. 

In an attempt to improve the all-round stability characteristics, 
the project was passed to the Volkenrode establishment for a 
detailed aerodynamic study to determine a wing tion with 
minimum travel of the centre of pressure over the whole speed 
range. A delta-wing layout was eventually chosen, but the war 
ended before development could § 

The delta-wing A-9 is bound up with another, more ambitious 
project known as the A-9/A-10 (Fig. 18): its object was nothing 
short of extending the range of the delta-rocket, launched from 
Europe, to the Atlantic seaboard of the United States. 


many ways unfortunate that British research was not all d to 


follow similar lines. Considerable stores of A-4 equipment fell into. 


our hands after the surrender, and much u: work was under- 
taken by the Army at Cuxhaven, using German personnel, to 
rebuild damaged rockets and to provide complete servicing and 
launching facilities. In fact, what might have been the basis of 
a firm research foundation was built up within the space of a few 
months, but apart from a critical on the accuracy of long- 
range rockets (which in the tests been aimed at targets in the 
sea) and a 40-minute film,* there appear to have been few material 


ts. 
So much has already been written about the A-4 rocket, 
G. A. Perring in his paper, A Critical 
jew of German Long-range Rocket Development (Journal of the 
Aeronautical Society, July, 1946), that nothing need be 
known are the methods p: d for 


ition of 


vehicle to Bn rl control (by virtue of its gyro-controlled aero- 
dynamic s$ 


* “The German A-4 Rocket,” Crown Film Unit. 


impart their impulse to the steps ahead. In this way, no 


from Zwolle in Holland against Antwerp and, for a warhead of 
88 Ib, it had a range of approximately 140 miles. 


Fig. 17. The second— 

and only successful— 

A-9 on the launching 

table at 


operated satistactorily, however, climbing under perfect control, i: 
and it was only after cut-off that the weapon started to rumble. ta 
be halted as far from its objective as possible. When itisconsidered Irregularity in the flight path at this time was accepted, because | eo 
that the A-4 rocket was in flight for only five minutes during the once the motor closed down the gas-vanes acting in the nozzle ES 
whole time from launch to impact, the magnitude of the problem could no longer control the rocket, and the atmosphere was too a S 
can be appreciated. And, of course, several missiles will probably ie 
The technique of launching one rocket from another in flight, as : wae 
was ap aw here, is known as the “step”’ principle. Several steps : - 
= employed which drop off as soon as they exhaust their fuel a 
carried a moment longer than necessary. An example of a s : es, 
, rocket employing solid fuel is seen in Fig. 19. It was Guten : in. 
a limited scale by the Germans in the | 
extending the range of the A-4, first by the simple addi Aree 
wings (the A-9) and secondly by means of wings and a powerful ve a : 
rocket booster (the A-9/A-10). 
Although it was later intended to employ a heavier fuel load, : ‘ ae 
lighter construction and an improved propulsion unit, the proto- 
type A-9 (Fig. 17) was essentially an A-4 with swept-back wings é ‘. oe : 
and enlarged aerodynamic control surfaces. Preliminary work on ; : 3 se 
the of wings to rockets had previously been carried out 
with the A-5, the small (25ft long) prototype of the A-4, which 
developed a thrust of 3,300 Ib for 45 sec. it i 3 ; 
The addition of 75 sq ft of horizontal wing surface would not # fe ad 
have converted the A-4 into a rocket aircraft. Take-off was i pos ‘ 
precisely the same as forthe A-4 in that the vehicle rose vertically <a Van i, 
‘ore being eased into a 45-deg angle of climb. At the time of pee a os 
power cut-off (after about 60 sec), the wings would have no effect 
in the highly rarified atmosphere in which the rocket moved and it ae ee AD ; d 
would then follow a ballistic trajectory. On the downward leg of aces Po a 
the curve, however, air density would build up sufficiently for the q 
take-off the rocket weighed 12.8 tons, it now weighed about four = rv } : ras 
tons and could operate efficiently as a supersonic glider. 
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Fig. 18. The A-9/A-10 project. By the addition of a 
powerful booster rocket behind the A-9 (which in this 
case had delta wings) it was planned to extend the 


range to 3,000 miles. 
TABLE |: ALTERNATIVE SCHEMES FOR GERMAN A-9/A-10 PROJECTS 
Scheme 1 Scheme 2 
ltem A-10 re) A-10 re) 
Gross weight (Ib) ve awe | 988,090 | 35,850 | 220,460 | 28,660 
Individual step weight (tb) .. | 152,240 || 35,850 | 191,800 660 
Main propellant weight (Ib)... 11,470 | 26,260 | 136,700 wee 
Structure weight (Ib)... ..- 37,470 6.615 55,100 om 
rogen peroxide and calci Nitrogen 
Payload wei Ib on ms 35,850 2,200 28,660 2,200 
Thrust at sea level (Ib)... | 441,000 | 56,000 | 441,000 | 55,130 
60,0004 
Length (ft) 65.5 46 46 
Maximum diameter (ft)... ... 35 | 54 11.5 5.56 
Span over fins (ft) 29.5 = 
Specific impulse (sec) ... i 198 *203 166 212 (218)+ 
Firing time (sec) ... *50 *95 68 (70)t 
Structural factor « = 
serecture 0.246) 0.197 0.288 ome. 
Pass ratio 2.56 4.07 = 263 27- 
= 10.42 7A 
M, effective effect 
Velocity at “‘all-burnt” (ft/sec) 3937 | 3200 | 3937 | 
Altitude, ‘all burnt” ....... | 80,000fe 100 | 80,000ft 100 
miles miles 
Range (miles)... 3,105 3,105 


*Figures extrapolated from existing data and in correlation with available informa~ 
tion on these two schemes. 
tAlcernative schemes for A-9. 


and give the delta-rocket a starting velocity of 3,900ft/sec (2,660 
m.p.h.). After the booster had been jettisoned, the A-9, continui 

the climb, would reach a final velocity of 9,200ft/sec (6,260 m.p.h. 
and, being then in highly rarefied atmosphere, would follow a 
ballistic curve. On the return to denser air, aerodynamic controls 
would terminate the dive at a height of 28 miles. The velocity 


1 
vanes placed symmetrically around the exit of the venturi. 

The four fins on the A-10 were heavily braced to 
the vehicle on ground, and four long guide-members em! 
n ition to taking compressive |, these woul 
rocket steady in the initial moments of take-off. nose section 
of the booster was slotted to receive the delta-rocket, which was 
backed onto a thrust ring. Fully fuelled, the complete vehicle 
would weigh over 80 tons. 

The A-10, incidentally, was supposed to be recoverable after 
use and incorporated air-brakes and parachutes of a special design 
which would open despite the rarefied condition of the atmosphere 
at the time they were t into use. Each was to have double 
t these panels formed a kind of semi-rigid parachute 
independent of the prevailing air density. Thus, whereas normal- 
type parachutes would have been torn to pieces by the violent 
build up of pressure, the “‘self-inflating” canopy could be opened 
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atmosp! serving as a gentle brake several miles until 
condition of free fall was safely arrested. 

The A-9/A-10 was in an early project stage at the war’s ending 
and although it was claimed that, given another year, Peenemunde 
—the rocket research station on the ned pm now in Russian 


hundreds of 


is so cheap that thousands of workers can be 
vast research establishments, test ranges and factories, the time 


n a 
advanced weapons. It is said that no method of attack can exist 
for which there is no effective counter measure. That may be so, 
but in the case of the supersonic missile, the means of attack is at 
the present time far ahead of the means of defence. 


Fig. 19. The Rheinbote was a multi-step rocket; it is here seen on a 
mobile launching ramp. 


of the undertaking was such that many years of preliminary 
ee research would have been necessary even with the equipment and 3 
skilled personnel available at the time. However, the masterpiece 
ioe ee of engineering called ““V.2” is sufficient testimony to the abilities 
° of the German rocket scientists, and one would not like to hazard a 
; a guess as to whether large step-rockets of the type described do 
; es not, in fact, exist today behind the impenetrable screen of the Ural ‘ 
Mountains. The Americans, for their part—according to the 4 : 
Stuart Report—do not expect to have such 
“ae co a there are two methods to consider for the 
guidance of missiles over long ranges, the electronic system ‘ 
: (variations of which have already been discussed) and the wholly 
a ——— Of the two, the former is the more fully 
. developed, but owing to its susceptibility to enemy counter 3 
measures, attention has returned to the automatic type of control, . 
“s and attempts are being made to develop the inertial system, e.g., 
A likely method of improve- 
mi ment may be found in a telescopic device, pre-set to follow certain : 
star patterns, whereby the inertial system may be monitored to 
a maintain an accurate trajectory. 
d It had been further suggested that, for test the A-9 % 
q might be provided with a pressure-cabin and pilot and et the end 
f of its flight be landed on a conventional undercarriage. The land- : 
7 ing speed with empty tanks was estimated at 100 m.p.h. In such 
i a@ project, we might at least have learned something about human 
a reactions over a wide range of gravity. Not only would the pilot eee 
4 experience sero gravitation conditions over the free path of the : 
4 trajectory but, of course, a severe induced “g” 
q out of the dive. And added to his discomfort at this period : 
local stagnation temperature of 7,000 deg K 
was in supersonic- project. | 
i Here, on diving back into denser atmosphere, the vehicle was Pa 
F upward again, to describe a wave-shaped trajectory, much | ‘ 
D ; the same as that a flat stone will follow if ricocheted across water. 
energy being consumed, so initially jumps would 
—— shorter, finally to be transformed into an even | , 
— gliding flight. 
These latter proposals are admittedly beyond the province of the | : 
| in Germany in 1945 othe question ong 
existed in in 1945 on i 
: ; ment. It is known that copies these design-studies fell into 
In the A-9/A-10 project, the extended range was to be achieved = Soviet hands; and much of the German research ¢quipment and 
: by providing the A-9 with a single 68-ton booster, intended to [NN German technicians who had worked on missiles were 
reach the “all-burnt” condition at an altitude of 80,c00ft (Table I) moved to Russia. It would therefore be unwise to discount any 
one of these projects. Where development work is fed by huge 
sums and is given high priority in skilled manpower, and labour ; 
4 y , would by then have risen to almost 11,700ft/sec (7,970 m.p.h.) and 
«eg with this large amount of kinetic energy to dissipate, the gliding 
& range was estimated at 3,000 miles. \ 
; As originally planned, the A-10 booster component was to use 
a nitrogen pressure system for feeding the propellants, but in 
a later conception turbo-pumps were substituted, which accounts 
: for the alternative schemes specified in the table. Like the A-9 
~ | 


.... there are people who 


think the flying boat can never 


equal the landplane 


in performance 


.... how wrong they are! 


Fighter Flying Boats—Flying Boats for all purposes 
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CIVIL AVIATION 


1.A.T.A. RESPONSIBILITIES 
THe recent admission of the Spanish airline Aviacion y 
Comercio S.A., to I1.A.T.A. has brought the total of that 
organization’s member-companies up to 65. It is estimated that 
between them I.A.T.A. members now carry 90 per cent. of all 
scheduled international traffic. The new company is the second 
Spanish airline to join I.A.T.A., the Spanish long-distance carrier, 
Iberia, having been a member since 1945. In order to qualify 
for participation an airline must be licensed to provide scheduled 
air transport by a government eligible for membership of I.C.A.O. 
Some proof of the measure of assistance which I.A.T.A. is 
affording to its members is reflected in the total of international 
traffic transactions put through the Clearing House in London 
during the first four months of this year: it amounted to some 
$48,404,000 and represented a substantial increase over the figure 
for the corresponding period of the previous year. By offsetting 
the credit and debit accounts of its airline members, the Clearing 
House was able to eliminate the need for cash payment and foreign 
exchange transactions on 82.3 per cent of the turnover for April. 
In one case a single airline’s turnover for the month ($389,470) 
was offset by 99 per cent and the amount of the cash payment 
needed for complete settlement was only $3,914. 


PILOTS ON STRIKE 


WIDESPREAD disruption of domestic services in the United 
States was brought about last week by the walk-out strike of 
900 pilots of United Air Lines. All the company’s flights were 
suspended, with the exception of those connected with the Tokyo 
airlift. United is, of course, a particularly extensive operator and 
services to 68 different cities were affected. It is estimated that 
600 flights had to be cancelled and that thousands of would-be 
passengers were stranded. 

The strike was the culmination of a 22-month old dispute over 
wages and working conditions. One of the main issues concerns 
the pilots’ claim for payment on a mileage basis; it is alleged that, 
with the faster DC-6Bs which are now being used, more flights 
have to be made for the same pay as was previously earned for 
flying in slower aircraft. The United States Mediation Board has 
called the strike an “‘illegal walk-out” and last Saturday President 
Truman appealed to the pilots to return to their duties so that the 
Board might continue its efforts to reach a workable agreement. 

Although the president of United Air Lines, Mr. W. A. Patter- 
son, has said that his company will not concede the mileage claim, 
the pilots were reported to have signified their willingness to return 
to work under a “truce” arrangement. At the time of going to 
press, however, no confirmation was available of any definite 
move one way or the other. 

The American Airline Pilots’ Association is known to have 
made similar demands to American Air Lines and T.W.A., and 
rumours were current to the effect that pilots of these two com- 
panies might also strike in sympathy with the U.A.L. personnel. 


FROM DARKEST AFRICA 


"THE first report (recently published) of the newly formed 
Department of Civil Aviation of the Nyasaland Protectorate 
tells something of the manner in which the benefits of commercial 
aviation are being extended to even the most undeveloped parts 
of the world. Although a large part of the territory is uninhabited 
and its terrain of forbidding aspect, Nyasaland is now served on 
a regular basis by aircraft (Vikings and Doves) of Central African 
Airways Corporation and by the charter flights of the Rhodesian 
Aircraft Maintenance Service Co., Ltd. (Rapides and Bonanzas). 
In all, there are 12 airfields of which Blantyre is the main airport; 
last year a total of 5,789 passengers passed through the two main 
airports of Blantyre and Lilongwe. An attempt is being made, 
also, to arrange for a proportion of the mails to be diverted to air 
carriage in the near future. 


P.A.A.’s LOSS 

TH wreckage of the Pan American Airways’ Constellation 
which had been missing for two days while on a flight between 

Accra (Gold Coast) and Roberts Field (Liberia) was discovered 

on Saturday on a hillside at Totota, 50 miles north-west of its 

destination. There were no signs of any survivors from the 31 

passengers and nine crew who had been aboard. 

The Constellation left Accra at 11.45 p.m. last Thursday and 
arrived over Roberts Field at 0246 hr on Friday morning. The 
weather was bad at the time and the pilot reported that he could 
not see the landing strip. The last message received was at 0330, 
when the aircraft should have had enough fuel for a further eight 
hours’ flying. One member of the crew, the purser, was a Briton 
who had been employed by P.A.A. for 20 years. 


WESTLANDS LOOK AHEAD 


HREE design-studies of unusual interest—the work of the 

Westland Aircraft company—were revealed last week on the 
occasion of the first demonstration in this country of the S-55— 
itself the largest single-rotor machine to fly in England, and 
capable of carrying twelve passengers in its cabin and two crew in 
the cockpit forward and above. (Notes on the demonstration 
appear on p. 758.) Z 

Of the design-studies, all with single rotors, the W-80 is a 
two-Leonides passenger machine resenting thoughts on 
B.E.A.’s next probable requirement. It would be fast as these 
aircraft go, and might carry crew and 20 passengers. 

However, it appears likely that this stage will be leap-f rogged, 
and the larger W-81 is now receiving more attention. 
32-seater with two turbojet units has, in fact, reached the most 
advanced stage of the three in terms of design-work done. A top 
speed in the region of 150 m.p.h. with two Darts or Mambas is 
foreseen, and the gas turbines would be mounted side-by-side 
above the cabin and almost directly under the four-blade rotor. 

For military or civil cargo-work Westlands are thinking along 
very ambitious lines, and they believe single-rotor machines of per- 
haps 290,000 Ib a.u.w. are not so far over the horizon. The W-85, 
proposed and illustrated, would be in the 80,000-Ib class with a 
15-ton payload sufficient, say, for 100 armed troops in its military 
form. A rotor diameter of 1roft is required for this machine, and 
it is the only one which the company feels would justify the use 
of jets at the rotating-wing tips. Three large, or six smaller, gas 
turbines would provide the power, and rotor r.p.m. would be 
much the same as with present 

Regarding the Westland- Sikorsky S-55, which in its br 
single-engined fcrm is primarily a military proposition, Wes 
are studying variants which might be more attractive to com- 
mercial operators by virtue of their having two engines. The 
problem of finding a suitable British power source might also 
find a parallel solution. For example, should a double Leonides 
installation prove feasible in a modified nose, the resulting 
machine would presumably be more attractive to B.E.A. as a 
natural successor to their S.s1s. The two-engine safety require- 
ment would be met, and although the total output—goo-1,000 h.p. 
—would be considerably higher than with the single 600 h.p. Wasp, 
S3H2 or S1H2, the airframe has the capacity to absorb it usefully. 
Certainly the accommodation of ten passengers in a roomy, well- 
situated cabin would be a great improvement on the present S-51 
three-seat bench offered by the Corporation. The dimensions of 
the S-55 cabin are, in fact, length, roft; width, sft 6in; height, 
6ft. With Wasp engine the useful load is 2,400 Ib. 


SHAPE OF THINGS TO COME: Three of the helicopter design-studies 
(described in the paragraph above) which have been evolved by the 
Westland Aircraft Co., are, for comparison, shown here beside the S-55, 


which had its first public demonstration last week. se artist's 
conceptions are (left to right) the S-S5, W-80, W-81 and W-8S. 
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CIVIL AVIATION... 


AMERICA’S AIRLINE SAFETY 


Te National Safety Council of America reports that last year 
saw the best safety record in the history of the U.S. airline 
industry. The 1950 figure for domestic operations was 1.1 
fatalities per 100,000,000 passenger-miles. Forty-two companies 
received awards from the Council for having completed their 
passenger operations without a single fatality. 

T.W.A. were particularly congratulated on having operated 
4,420,434,000 passenger-miles with a ect record between 
March 11th, 1947 and August 31st, 1950—only the second airline 
ever to exceed the 4,000,000,000 passenger-mile mark. The first 
operator to complete this number of passenger-miles without an 
accident was American Airlines. 

United also had a perfect record throughout 1950, as did 
Colonial Airlines who had achieved an unblemished record of 
367 million passenger-miles dating back to April 18th, 1930. 
At the end of 1950, also, Continental Airlines had logged some 
473,250,000 passenger-miles without a fatality since May Ist, 
1935. In addition, Hawaian Airlines completed 21 years of opera- 
tion without a single fatality; seven other companies were also 
mentioned by the Council as having flown for more than five 
years without incident. 


SPAIN FOR THE I.C.A.0. COUNCIL 


SPAIN was, on June 18th, elected to fill the remaining vacancy 
on the 21-nation Council of I.¢.A.0. Having been ousted 
from the organization in May, 1947, use of a United Nations’ 
proviso that she could not remain a member of I.C.A.O. once she 
had been blackballed by the General Assembly, Spain was per- 
mitted to re-join I.C.A.O. last November when the United Nations 
lifted its boycott. She was then the only candidate for the vacant 
seat on the council. At last week’s meeting in Montreal 29 votes 
were cast in fayour of Spain’s election to the council and none 
against. There were three abstentions and two blank voting 
papers were returned. Representatives of the remaining 22 
member-nations were not present at the assembly. Sefior Mariano 
de Turralde, the Spanish representative, has declared that his 
a, “will now do everything possible to collaborate with 

At its closing meeting, incidentalty, the- Assembly adopted a 
resolution pledging assistance to the United Nations on all 
matters directly affecting world security. 


V.H.F. AND BROADCAST HARMONICS 


OLLOWING the request made some months ago by the 
Ministry of Civil Aviation for reports from airline radio 
operators and others that would assist them in tracing and remedy- 
ing interference caused by broadcast transmitters, M.C.A. 
Information Circular No.77/1951, has been issued, thanking all 
those who gave information. 

It is stated that the appropriate authority is now installing addi- 
tional apparatus to deal with harmonics—the cause of the inter- 
ference—and that the first phase of this work should be completed 
by about the middle of August. 

Although existing harmonic-rejection equipment used in United 
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Kingdom broadcasting transmitters fulfils international require- 
ments, the new measures should reduce interference to small areas 
in the immediate vicinity of the stations. The fields existing in 
such areas, says the Circular, are so powerful that aircrews flying 
through them must still expect some interference. 


U.S. JET TRANSPORT PROJECTS 


ETAILS have been released of the Lockheed L-193 and Boeing 

Model 473 jet-propelled transports. These, as Aviation 
Week emphasises, are only “paper’’ aircraft, but it would appear 
that chances of military sponsorship have improved during the 
past few months. 

In configuration the L-193 is almost a scaled-up F-90 penetra- 
tion fighter. Four turbojets, each of 12,200 Ib thrust, are installed 
in a “battery”’ or “cluster” well aft, as indicated in the drawing on 
this page; this arrangement is claimed to effect a marked reduction 
in cabin noise level. Leading particulars of the L-193 are: span, 
to4ft; length, 112ft 2in; wing area, 1,615 sq ft; height, 36ft 8in; 
number of passengers, 48-64; gross weight, 148,000 Ib; max. 
landing weight, 113,000 lb; max. cruising speed at 20,600ft, 
618 m.p.h.; max. cruising speed at 35,000ft, 564 m.p.h.; rate of 
climb at sea level, 5,500ft/min; C.A.R. take-off field length, 
5,050ft; C.A.R. landing field length, 4,980ft; landing speed at 
max, landing weight, 120 m.p.h. 

It will be judged from the drawing that the Boeing 473 embodies 
features of the Stratojet bomber and Stratocruiser airliner. Four 
turbojets of 8,250 lb static thrust are envisaged. Other data are: 
span, 140ft 2in; length, r11ft I1in; wing area, 2,300 sq ft; gross 
weight, 135,000 Ib; gross landing weight, 120,000 lb; passengers, 
60-97; max. speed at normal rated power at 40,000ft, §80 m.p.h.; 
cruising spesd at 40,000ft, 500 m.p.h.; rate of climb at sea level, 
amir min (rated power); C.A.R. take-off-field length (without 
iquid injection), 3,950 ft; C.A.R. take-off-field length (with water 
injection), 2,850ft; C.A.R. landing-field length at 112,000 lb 
(brakes only), 6,150ft; C.A.R. landing-field length at 112,000 Ib 
(brakes = tail parachute), 5,050ft; stalling speed at 112,000 Ib, 
95 m.p. 


THREE-CLASS TRAVEL FOR K.L.M. 


[- would seem that K.L.M. will be the first European airline to 
introduce three distinct classes of passenger accommodation 
for air travel. The Super Constellations and DC-6Bs now on 
order and which, world conditions permitting, will be delivered 
in 1952, are to have seats mounted on rails to facilitate variations 
in the spacing arrangements for the different standards of comfort 
selected by passengers. 

The DC-6B will accommodate 37 first-class passengers, 50 
second-class or 73 third-class; the larger capacity of the L-1049A 
will permit it to carry 48 first-class, 64 second-class or 84 third- 
class passengers. In addition, all the seats will be easily removable 
for conversion of the aircraft to freighter duties. 

K.L.M. state that, in the light of their past experience, the 
accommodation space on these aircraft will not be wasted on non- 
essential luxuries such as cocktail bars; rather, the company will 
concentrate on providing extra toilet and powder-room facilities, 
which are considered more necessary for passengers flying over 
long stage-lengths. 

The nine Super-Constellations which K.L.M. have ordered will 
be used on the North Atlantic routes via Prestwick and Shannon. 


REDUCING THE GAP: 
Under the threat of 
British competition, 
American manufacturers 
and operators—according 
to a recent report—are 
now achieving some suc- 
cess in their efforts to 
advance the priority of 
jet transport construction 
in the United States. The 
two design-projects shown 
here (and described 
above) are expected to be 
included in a_ military 
development programme 
now under consideration. 
The design of the Lock- 
heed L-193 (left) is 
broadly based on that of 
the F-90 fighter by the 
same constructor; simi- 
larly, the Boeing 473 
(right) bears more than a 
trace of the lines of the 
ber. 
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CIVIL AVIATION... 


BREVITIES 


HE Minister of Civil Aviation, Lord Ogmore, visited Paris 

last week to see the 19th Salon de |’Aéronautique. He was 
entertained at a luncheon given by the British Ambassador, Sir 
Oliver Hardy, to enable him to meet some of the leading authorities 
in French civil aviation. At Le Bourget, also, he was the guest of 
honour at a lunch given by the Conseil de l’Administration de 
l’Aéroport de Paris. 


* 

The K.L.M. DC-4 which has been acting as egos By to 

the Austin Ago car whose drivers have circled the world in 21 

days arrived at Prestwick, with the car on board, on June 21st. 

Capt. J. J. Bak was the pilot. 
* * * 

B.O.A.C. has arranged what is, in effect, the longest charter 
flight in the company’s history. A round trip of nearly 25,000 miles 
will be logged by a York flying a ship’s crew from London to 
Melbourne and returning with another load of seamen. The 
aircraft left London on June 2oth and is due to complete the 
25,000 miles by July sth. 

* * * 

The Scandinavian Airlines System has announced its intention 
of introducing low-cost tourist class flights on the New York- 
Scandinavia route from October Ist, 1952. The service will be 
operated by DC-6Bs, converted to accommodate 80 passengers 
(as compared with 69 in the normal versions). . 

* * * 

The first attempt to receive a television transmission aboard a 
trans-Pacific airliner recently succeeded on United Air Lines 
Flight 49, bound for Hawaii from San Francisco. Reception at 
jnewcsert was found to be perfect for 250 miles west of the point of 


* * * 


An airlift which has already taken to Israel some 98,000 Jews 
who have renounced Iraqi nationality is expected to end this 
month, when a further 9,000 persons have been transported. The 
aircraft, operated by the American-owned Near East Transport 
Company, has been keeping up a daily passenger total of 700 
during the last three months. 

* * * 

Following the recent survey visit to Cocos Island, the Australian 
civil aviation authorities have reported that the airstrip on the 
island will have to be completely rebuilt before large aircraft can 
use it. The survey was made in connection with a plan to use 
Cocos as a stopping point on a proposed route from Australia to 


For the third year in succession, A.N.A.’s “Air Beef” scheme 
has begun its four-month season of operation. The air side of the 
arrangements at Glenroy, where the inland abbatoirs are located, 
have again been placed under the personal supervision of Mr. Ian 
Grabowsky, the company’s planning and development manager, 
who is to investigate the possibilities of establishing further 
abbatoirs. Last year nearly 4,000 head of cattle were killed at 
Glenroy ; this season’s killing is expected to be considerably larger. 


PARIS EXHIBIT: An outstanding feature of the Ministry of Civil Aviation’s 
display at the Paris Salon is this 15 x 8ft model of London Airport, 
executed to the minutest detail on a scale of 1:1,250ft. In addition to 


giving some idea of how the future central terminal area will appear | 


when completed, the model also shows the four phases of lighting which 
are brought into operation in varying visibility conditions. 


Tee New Zealand Minister for Air, Mr. T. L. McDonald, 
arrived in London from Sydney last week on a brief visit to this 
country. He was welcomed at the airport by Mr. W. T. Jordan, 
the New Zealand High Commissioner in London. 

* * * 

President Truman has announced the appointment of T.W.A.’s 
well-known chairman, Mr. Warren Lee Pierson, to be the United 
States representative on the Tripartite Commission on German 
debts, with the personal rank of ambassador. Mr. Pierson is an 
expert on international law and finance, and has served as advisor 
to the U.S. Government on many important matters; he will 
continue to hold his post as chairman of T.W.A. 

* * 

On its fifth overseas development flight, made last week, the 
D.H. Comet called for the first time at Nice and Malta. These 
flights are part of the programme to investigate air-traffic control 
and operating techniques before the aircraft is introduced into 

service on the Corporation’s routes later this year. In 
October, incidentally, the Comet is expected to make a trial flight 
on the London-Sydney route, and work is already going ahead at 
Kalang airport (Singapore) to extend the runway. 
* * * 

P.A.W.A. have inaugurated a daily “President” service, using 
Stratocruisers, between London and New York; the Paris/New 
York “President” flights were also stepped up to a daily 
frequency with effect from June 15th. Extra-luxurious amenities are 
being provided on what is known as the “President Special’”’ 
flights, which are to be introduced on the route to New York 
once weekly from London and twice weekly from Paris and Rome. 


CLUB AND GLIDING NEWS 


Tz fourth international rally to be organized by the Aéro Club 
de Basse-Normandie (which took place at Flers de l’Orne 
during the week-end of June 16th-17th) proved fully as popular 
as in previous years, despite the low cloud over the Greve 
which prevented five of the British competitors from turning up. 
Those who did reach Flers, however, were rewarded by two 
entertaining days, well filled with receptions, official dinners and 
pleasant excursions to interesting parts of the neighbourhood. 
First in order of merit, as shown by marks awarded, a British 
participant, Mr. V. A. Ercolani, flying a Gemini, who thereby 
alified for the Chamber of Commerce Cup and the Escadrille 
Cedres Challenge Cup for the longest flight to the rally. Mr. 
Ercolani had flown from Spain, where, from June 8th to 15th he 
had been attending the Spanish International Rally. Second was 
M. Querez (France), flying a Sipa, followed by Mr. J. V. Heriz- 
Smith (British) in an Auster. 
Among the British participants, incidentally, was a veteran 
enthusiast, Dr. A..P. Thurston, who never fails to miss this event. 


ENCOURAGING for those who sometimes wonder how long 
it takes to learn to fly: The news that a young member of the 
Strathtay Aero Club, Mr. J. C. Henderson, after aking his first 


solo flight at Perth after only three hours dual, completed (with 
above average assessment) the entire course of flying and ground 
training for a Private Pilot’s Licence in less than three weeks. He 
subsequently reported for National Service and was selected for 
pilot training in the R.A.F. 

The club is now quite busy with a number of new pilot members 
who are hoping to qualify shortly. In May, incidentally, one of 
the three pilots to gain their licences was a woman, Miss Morrow, 
who is now continuing her training to obtain an instructor’s 
endorsement. 

In spite of the fact that only 17 days of May were suitable for 
instructional work, the Strathtay club logged a total of 137 hr. 
dnring the month. 


Cattasts for the Swiss national championships for powered 
aircraft, organized by the Grenchen section of the Swiss Aero 
Club, are due to begin today, June 29th; they will include 
precision landing and formation flying contests. From August 13th 
to 18th the Swiss Aero Club is holding a Jubilee week at the airport 
of Saanen; this will coincide, incidentally, with the 
International Air Tour of Switzerland (August 12th to 18th) in 
which Saanen will be one of the points visited. 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by corr 


ts in these columns; 


the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Is this the Limit ? 
WOULD like to quote from a brochure which I obtained at 
the Douglas stand at the Paris Aero Show. After a reference 

to the Boston, the following appears :— 

“An interceptor version they (the British) called the ‘Havoc’ 
played a successful rdle in helping to bring to a halt the devastating 
night air raids on London that history has labelied the ‘Battle of 
Britain.” It was the exploits of these and other British-flown 
aircraft that evoked from Churchill that epic phrase, ‘Never have 
so many owed so much to so few.’ ”’ 

Chalfont St. Giles, Bucks. 


Air Displays and Public Safety 
yous correspondent who questions the advisability of high- 
speed, low-altitude demonstrations at air displays may (as 

your editorial footnote suggests) be writing from practical experi- 
ence as a pilot; but is the risk so great as he implies it to be? 

During some 20 years’ connection with aviation I have never 
seen anything that even looked like approaching the kind of 
calamity he apparently envisages. Moreover, I only remember 
hearing of one case—in = I think it was, before the war—in 
which spectators were killed by rp at sy landing among them. 

In the aggregate, hundreds of displays must have been held 
during this time, thousands of pilots must have taken part in 
them, and hundreds of thousands of spectators must have watched 
them. 

Does not this suggest that the risk is not even comparable with 
that involved in crossing the road ? 

Shoreham, Sussex. LOOKER-ON. 


[NX the Correspondence columns of last week’s issue C. Olde 
Sweat, Esq., asked a number of questions anent “dirty darts” 
by the more rapid aircraft at air displays. He has stated an unease 
I have felt for a long time. Jet aircraft may be somewhat simpler 
to fly than corresponding piston-engined types, in that the pilots 
are not worried by torque stalls and the like, but the way in which 
our jet fighters have been demonstrated at displays during the past 
few years has undoubtedly tempted Providence to no mean tune. 
Sooner or later, something will come unstuck, and a few tons of 
airframe, elbowing through the crowd at 300 or 400 m.p.h,, may 
occasion a certain amount of despondency about the whole 
business. 

Aside from this quite mundane assessment of the matter, the 
more hectic antics are unnecessary. There isn’t much doubt that 
straight and more or less level fly-pasts or fly-overs by the quicker 
jets are extremely impressive and are reasonably safe, even when 
done at tens of feet instead of hundreds. It is, of course, the high- 
speed sinuous flight at really low level which is dangerous, for 
everything conspires against the pilot being able to take instan- 
taneous avoiding action if anything goes awry. At least in straight 
flight the pilot is right way up and has no g effect to contend with, 
and a slight rearward movement of the pole is enough to rocket 
him up a few hundred feet to gain a bit of time—and space. 

In any case, sheer speed is best illustrated by the straight, low 
fly-past, and aerobatics best shown at upwards of about 1,000 to 
1,500ft, where the viewers’ angle of vision embraces a wider field. 
One realizes that the public at air displays like to see—even, 
nowadays, expect to see—jet aircraft, but let it be admitted, the 
glamour attaches to noise and speed, and these qualities are 


TRAINING-AIRCRAFT SHORTAGE 


SOME possibly unwelcome changes and reallocations of aircraft 
are soon to take place in the R.A.F.V.R. The reason given is 
that training requirements within the R.A.F. proper—among 
others, it is believed, the decision to give flying courses to National 
Servicemen and to expand training overseas—have absorbed 
Chipmunks which might otherwise have been allocated to the V.R. 
As it is, the University air squadrons are all to have Chipmunks, 
even though some of them will have to be withdrawn from Reserve 
flying schools which have already been re-equipped with them. 
An even distribution of all available Chipmunks will then be made 
among the R.A.F.V.R. schools, and this will entail withdrawing 
some from schools already flying Chipmunks in order to equip 
other schools which to date fly only Tiger Moths. Both types will 
thus be found in the majority of Reserve flying schools. Any 
Chipmunk written-off as a result of an accident will be lost to 
the Command and will be replaced with a Tiger Moth. 

Four Reserve schools—Derby, Doncaster, Desford and Sywell 
—are to be equipped with Prentices in the near future as soon as 
these basic trainers become available from the R.A.F. 


R. PRIZEMAN. 


admirably conveyed by the straight fly-past. The more know- 
ledgeable spectator, who appreciates the manoeuvrability of a 
modern fighter, is quite prepared to watch the aircraft perform 
at a reasonable altitude; the man in the street doesn’t care. 

Incidentally, just what does your correspondent mean by “We 
roared as one man when the aircraft, one wing tip still vertically 
above the other, slid skilfully to a wavering standstill in front of 
the V.I.P.s’ enclosure ’’? is aircraft must have had a very 
remarkable c.g. 

don, W.1. BaRRIE ALDBURY. 


The Ultra-Light and Civil Defence 


Allow me to refer to the editorial statement (p. 689, June 15th) 
expressing your disbelief that ultra-lights (mentioned in the 
Air League’s Memorandum on “An Air Wing for Civil Defence’’) 
could do the work, “‘even in fine weather’. With due respect to 
editorial wisdom, there is no justification for such a presumption, 
and I challenge you to have a try before passing judgment. 

I am certain that if you were to have a go on a practical ultra- 
light aircraft, e.g. the Dart Kitten, you would be compelled to 
admit that ultra-lights are just what is needed for the Civil Defence 
organization, and for the Home Guard too. 

The tasks of Civil Defence (and also those of the Home Guard) 
will be materially helped neither by present-day helicopters nor 
by modern “‘light’’ aircraft. Neither of these organizations will, 
in an emergency, be able to afford aeronautically skilled mechanics, 
pilots trained as speed merchants, or material or equipment needed 
by Army and R.A.F, What they require are robust aircraft which 
are easy to maintain, to repair, and to store, and which are safe and 
effective in the hands of the lame, halt and blind amateur with 
little if any flying experience; aircraft which can be, if necessary, 
crash-landed with certainty of survival for crew and vital equip- 
ment; aircraft which lay no claim to scarce materials or equipment. 

From the response to a memorandum issued by the Ultra Light 
Aircraft Association on the matter, it is obvious that the Powers 
That Be are becoming aware of possibilities inherent in this 
category of aircraft. 

It is absurd to say that ultra-light aircraft can be operated in 
fine weather only. Apart from restrictions which are (wisely) 
imposed by A.N.R., practical aircraft of this category can be 
safely operated in any weather, excepting howling gales and thick 
fog. Lord Sempill, and Mr. H. A. Taylor (alias “Indicator,” -who 
in former years “collected” ultra-lights as a hobby for assessment 
in Flight) could tell you something about operational applicability. 
In fact, Civil Defence may discover that only ultra-lights will be 
able to cope with conditions to be expected after incidents of the 
future. A. R. WevL, A.F.R.Ae.S. 

London, W.1. Chairman, Research Sub-Committee, 
Ultra Light Aircraft Association. 


[Mr. Weyl defends his pets with characteristic vigour. The 
Editor has flown, inter alia, the Chilton, Aeronca, Tipsy and 
Fairey Junior and, while appreciating their many good and sporting 
qualities, requires to be convinced of their advantage over slightly 
heavier but still very simple machines for such jobs as those the 
Air League envisages; it seems that they would be required to 
work in all kinds of weather and in some cases be equipped with 
radio and have the capacity to carry emergency supplies.—Eb.] 


FORTHCOMING EVENTS 
june R.Ae.C.: Members’ Deauville Rally. 


July 1. International Rally, Savona, Italy. 

July 4-11. Committee Meetings, Brussels. 

July 6-9. Bienne Aviation Club: ‘Swiss Watch” Rally. 

July 7. Aéro-Club de Savoie: Aix-les-Bains Rally. 

July 7-8. R.Ae.C.: Members’ La Baule Rally. 

July 7-8. International Wakefield Cup Model Contests, Finland. 

July 14. Bristol Corporation: Air Race Meeting. 

July 14. S.M.A.E. Festival of Britain Mode! Championships, Wemb‘ey. 

July 15-22. Aero Club of Italy: International Air Week. j 

July 16-21. bey ere on Automatic Control, College of Aeronautics, 

ranfield, 

July 18-22. R.Ae.C. and Yorkshire Aeroplane Club: International Rally. 

July 19-21. Daily Express and R.Ae.C:. International Rally and ‘Fifty 
Years of Fiying’’ Display and Exhibition, Hendon. 

July 22. Luton Flying Ciub: Home’’ by A.B.A.C.). 

July 22-29. National Gliding Championships, Camphill, Ge. Hucklow, 


Derbyshire. : 
July 27-29. Royal Netherlands Aero Club: Ypenburg Display. 
July 28. Royal Engineers’ we Air Day, ster. 
July 29. Columbus Centenary Rally, Genoa. 


Aug. 4-5. Aero-Club de Touraine: International Rally, Tours, France. 
Aug. 6. Daily Express Challenge Trophy International Air Race, 
Shoreham Airport, Sussex. 
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THE SEA HAWK 


... first of anew line 


HAWKER AIRCRAFT LIMITED 
MEMBER OF THE HAWKER SIDDELEY GROUP 
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F 86 Sabre* Jets on a Canadair 
A bly Line at Montreal, Canada. 


They can work for You too! 


At Canadair, many thousands of skilled employees are currently 
building scores of one of the world’s fastest jet fighters . . . the F 86 Sabre* 
. proved in the air over Korea. From draughting tables, in 

machine shops, on assembly lines and in flight tests approaching 

the speed of sound, these Canadians work for the cause of freedom. 


Canadair has nearly 2,000,000 square feet of modern 

oa’ factory facilities equipped with the most modern machinery 

Viger Al fe AND ...and room to expand into 110 acres. Backed by 

CAN practical manufacturing experience and guided by senior 
design engineers, Canadair is equipped to design and 
build every type of military and civil aircraft 

as well as air frame parts under the most 
advantageous manufacturing conditions. 


For further information: 
European Representative, J. H. Davis, Princes House, 
190 Piccadilly, London, W1, England 


over ~ 
Air by the 


forre 
air 


LIMITED, MONTREAL, CANADA 


intel 
History: 
*Made under license from North American Aviation, Inc. 
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Under the British Commonwealth Air 
Training Plan 360 Canadien training 
i schools and ancillory units 
gircrew for the Allied 
Bluepr' 
Kingdon Canada, Avs 
Zealand the B.C.A.7.P. is story of 
‘achievement unparalleled in 
a formidable tos! Taccomplished by the 
Royal Canadian hich a's 
contributed more the men. 
Although this greot Plan wos discon- 
: tinved in 1945, today Canade is again * 4 
providing flying instruction for het 
allies under the defence plans of the 
: North Atlantic T ation 
exciting chapter 
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Royal Air Force and 
Naval Aviation News 


EXTRA URGE: A Sea Fury making a rocket- 

assisted take-off from the Right deck of H.M.S. 

“*Glory,’’ now in Korean waters. Since this 

carrier took over from H.M.S. ‘‘Theseus’’ last 

April, nearly 1,000 sorties have been flown 
from her deck. 


Lord Pakenham on Naval Aviation 


T his first Press conferenceas First Lord 

of the Admiralty last week, Lord 
Pakenham dealt exclusively with matters 
and news concerning Naval Aviation. 

He announced that H.M.S. Eagle, the 
Navy’s newest and largest aircraft carrier, 
is due to commission in October, and that 
the squadrons operating from her decks 
will be equipped with Attackers. Deck 
landing trials with the Sea Venom, he said, 
would be held in the J/lustrious in July and 
it was hoped that these aircraft would 
come into operational use in 19§2. 

In dealing with aircraft he announced 
“Gannet” as the new name for the Fairey 
17. (It is to be hoped that none of them 
will follow the practice of their namesake, 
which folds its wings and dives vertically 
into the sea to secure its prey. Another 
name for the Gannet is the Booby.) The 
Fairey 17, incidentally, is not the first 
aircraft to be named Gannet; in 1923 there 


was a little Gloster light plane of the same 
name. The First Lord said that the main 
reason for the choice of the name was that 
the anti-submarine station at Eglinton, 
Northern Ireland, was éalled H.M.S. 
Gannet and that great confidence reposed in 
the Fairey 17 as an anti-submarine aircraft. 

Lord Pakenham then told the conference 
that there was no truth at all in the reports 
of sabotage on board H.M.S. Glory, our 
carrier in Korean waters. The contamina- 
tion of the ship’s aircraft-fuel store had been 
caused entirely by corrosion in the pipe- 
lines of the refuelling ship. 

Two other news items given at the con- 
ference were that Machrihanish, Kintyre, 
is to reopen to accommodate training 
squadrons to give refresher courses, and 
that it was the Admiralty’s intention to 
send a helicopter unit of two Dragonflies 
to operate in Korean waters. 

The most important subject of the con- 
ference was the announcement of a plan 
similar to that already in being in the 
R.A.F., whereby National Ser- 
vicemen accepted for training as 
officer aircrew are invited to 
transfer to a short full-time 
service engagement of four years. 
Those who so engage will receive 
full naval rates of pay—this will 
mean an extra £82 per annum— 
and a gratuity of £525 at the end 
of four years. On completion of 
the four years service they may 
volunteer for a further four years, 
during which the gratuity will 
continue to grow at the same rate 
of £175 for each year. In this 
second period volunteers will be 
considered for permanent com- 
missions in the Royal Navy. 

Lord Pakenham described the 
shortage of aircrews as “‘the most 
acute of all our problems” and 
said that not enough of the 

cers are volunteering 
to serve in the air branch, 
neither were enough coming in 
under the eight-year  short- 
service scheme introduced in 


PICKING UP IDEAS? Air Chief 
Marshal Sir Hugh P. Lloyd (extreme 
right), A.O.C.-in-C. Bomber Com- 
mand and president of the R.A.F. 
Model Association, watches M. A. 
Ayres prepare his radio-controlled 
model for flight at the Northern 
Heights Model Flying Club's Gala, 
held at Langley airfield last Sunday. 
“Flight’’ photograph 


1948. In reply to questions, it was em- 
phasised that service in Naval Aviation does 
not prejudice a naval officer’s chances of 
promotion to the highest rank. 


New Commandant for C.F.S. 
Wir the acting rank of air commodore, 
GI/C. A. D. Selway, D.F.C., has been 
appointed commandant of the Central 
Flying School. He replaces G/C. G. T. 
Jarman, D.S.O., D.F.C. 
Sycamore Tropical Trials 
AmisTot Type 170 Freighter, carry- 
ing a Bristol Sycamore (the Service 
name for the T 171 helicopter) arrived 
at Khartoum on June 22nd. The Freighter 
was flown by a Ministry of Supply crew 
and was delivering the Sycamore for 
tropical trials, which are expected to last 
for two or three months. The flight from 
Lyneham took two days, and calls were 
made at Marseilles, Malta, El Adem and 
Waddi Halfa. 


Re-equipping R.N.V.R. Squadrons 
Tt three fighter and two anti-sub- 

marine squadrons of the Royal Naval 
Volunteer Reserve are shortly to receive 
more modern aircraft. 

At present the fighter squadrons—No. 
1831 (Lancashire), No. 1832 (Berkshire) 
and No. 1833 (Warwickshire)—have Sea- 
fires, but it is hoped that re-equipment 
with Hawker Sea Furies will begin in 
August. Already the squadrons have two- 
seater trainer Sea Furies for pilot conver- 
sion. 

The two anti-submarine units, Nos. 1830 
and 1840, are to have later-mark Fireflies 
than those already in use. No. 1830, based 
at Donibristle, will exchange Mk 1 for 
Mk 5 or 6; No. 1840, which recently 
formed at Culham and is now stationed at 
Ford, Sussex, has been temporarily given 
Firefly Mk 4s. 

Appointments 

HE AIR MINISTRY has announced 

that A. Cdre. the Earl of Bandon will 
take up his appointment as A.O.C. No. 11 
Group, Fighter Command, on July sth. 
He will have the acting rank of air vice- 


marshal. 

The Earl of Bandon’s t as A.O.C. 
No. 2 Group, B.A.F.O. will be taken over 
by G/C. H. D. McGregor, C.B.E., D.S.O., 
who will assume the acting rank of air 
commodore. A.Cdre. McGregor comes 
from New Zealand and until lately held an 
appointment with the Standing Group of 
N.A.T.O. 

G/C. J. E. R. Sowman, until recently 
Senior Equipment Staff Officer at Flying 
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will have the acting rank of air commodore. 

In Naval Aviation, Captain W. T. 
Couchman, D.S.O., O.B.E., R.N. is to 
succeed Rear Admiral E. W. Anstice, C.B. 
as Flag Officer Flying Training. 

For the past year Capt. Couchman has 
commanded H.M.S. Gannet, the air station 
at Eglinton. He isa —— pilot and was 
in command of H.M.S. Glory in 1946 
before becoming Director of Naval Air 
Organization and Training in 1947. 

In his new appointment he will have the 
acting rank of rear admiral. 


“Flight” photograph 

G/C. E. G. WATT, who led the successful 

Fighter Command team at the recent war. 
S.A.A. Bisley meet. 


Sir Keith Park on the R.N.Z.A.F.-— - 


ACCORDING to Press reports, Air 
Chief Marshal Sir Keith Park, speak- 
ing in Auckland on Thursday of last — 
described the Royal New Zealand 
Force as being “in a parlous state.” te 
added “The Government might be asked 
to give support to the aero clubs by pro- 
viding work directly connected with 
national defence, such as training at 
remunerative rates sO. that they could at 
least remain in being. 
Sir Keith, fae the war, held the 
appointment of Allied Air Commander-in- 
ief in South-east Asia. 
Brigands Grounded 
WING to a number of accidents that 
have recently occurred—there have 
been three in the last three weeks—all the 
Brigands operating against the bandits in 


“Flight”’ photograph 


AFTERNOON OFF-DUTY: Sir Hugh and Lady Walmsley receiving their io" at a garden nd 
given by the A.0.C.-in-C. and officers of Flying Training Command at Shinfield Park, 
Reading, on Wednesday of last week. 


Malaya are grounded until further notice. 
No announcement has been made as to the 
cause of the mishaps. 


Orenda—Canuck Flies 
HE first Avro Canuck CF-100 long- 
range, all-weather fighter to be powered 
with Orenda turbojets (the prototypes had 
Rolls-Royce Avons) flew for the first time 
on June 2oth. . Don Rogers, the pilot, 
said after the flight, “The twin Orendas 
bring out the CF-100’s best and most 
performance characteristics.” 
juction for the R.C.A.F. is under way. 
A photograph and details appear on page756. 


New R.A.F. Camouflage 
‘W camouflage schemes, varying 
according to the class of aircraft con- 
cerned, have been approved for the R.A.F. 
and are gradually being introduced. 


Medical Technician Branch 
AIRMEN with the necessary qualifica- 
tions serving in the medical and dental 
trades of the R.A.F. are now eligible for 
commissions in the newly formed R.A.F. 
Medical Technician Branch. All candi- 


FOR H.M.S. “‘EAGLE"’? Production Vickers-Supermarine Attackers being prepared for flight- 
testing. Note the new dorsal fin which is now standard. 


i 


dates are required to hold relevant civil 
professional qualifications and special leave 
may be granted to likely candidates in 
order that they may study and qualify. 

Airmen must be between the ages of 35 
and 40 years and will be commissioned as 
flying officers. 


Pilots for the Queen’s Squadron 
N°; 600 (City of London) Squadron, 

R.Aux.A.F., of which the Queen is the 
Hon. Air Commodore, has a limited num- 
ber of vacancies for National Servicemen 
as pilots; pre-selection as a pilot for No. 600 
Squadron virtually ensures the candidate 
obtaining a commission. 

Before the war pilots came to the squad- 
ron mostly from Lloyds and the Stock 
Exchange and were taught to fly. Now, 
because of the greater complication of 
modern aircraft and of flying generally, 
only pilots already trained can be accepted. 
While this has complicated the intake of 
pilots it does give others the opportunity 
of being commissioned in this unit. 

No. 600 is the senior R.Aux.A.F, Squad- 
ron, and its associations with the City of 
London are as closely linked now as they 
have been during the whole quarter of the 
century of its existence. For a town head- 
quarters the squadron shares Finsbury 
Barracks with the Honourable Artillery 
Company. 


Wallis Trust Fund 

TE! inventor of the special mines used 
by the R.A.F. to destroy the Méhne 

and Eder dams in 1943, Mr. B. N. Wallis, 

is to devote to the education of children of 

R.A.F. men the entire proceeds of the 

£10,000 award which he received. 

The money will be used to set up an 
educational trust at Christ’s Hospital in 
with the R.A.F. Benevolent 

und. 


Cadet Exchange 
AS part of the international exchange 

scheme, 51 Canadian Air Cadets have 
been chosen to tour Britain and the United 
States. Fifty cadets from the United 
Kingdom, plus one each from Norway, 
Sweden, Holland and Denmark, will tour 
Canada as the balance of the exchange. 
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STOP PRESS 


Fitted of course with the 
SMITHS-WAYMOUTH 
Electrostatic 
Fuel Contents Gauge 


Airspeed Ambassador — A natural result of instruments of proven relia- 


No. 3 


instruments are fitted in every type of British aircraft, and contribute in no small measure 


bility is their selection for new types of aircraft. To-day, SMITHS aviation 


to the efficiency and safety of airline operation. The photograph below illustrates the uni- 
formity and wide selection of 
SMITHS instruments fitted 
tothe Airspeed Ambassador. 


r—SPECIAL FEATURES INCLUDE— 


% Smiths Electric Auto- 
Pilot (S.E.P.1) 


% New dual instruments 
specially designed to 
conserve panel space. 


New Torque Pressure 
Indicator. 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 


CRICKLEWOOD WORKS LONDON -N-W-2 


Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Ltd., Barkingside & Basingstoke 
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HIGH PERFORMANCE 


-at ground levei 


Matchless in the air, modern jet liners 
need a helping hand on the ground. The 
David Brown TASKMASTER is designed 
expressly for this job. 

With its powerful 39 b.h.p. engine and 
lusty drawbar pull of 3,500 lIbs., the 

TASKMASTER is a real tarmac tug. On 

an airfield equipped with these powerful, 

easily handled tractors, traffic control and 
7 maintenance organisation are greatly simpli- 
jae fied. For full details, literature and prices, 
just send a postcard to the address below. 


DAVID BROWN 


Industrial Tractors 
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master 
new Avro-Ashton at 
the S.B.A.C. Display, 
Farnbor: 1950, 


David Brown Task- 
handling the 


Consider these impressive performance and equipment features 


e 39 b.h.p. engine. e Top speed 22 m.p.h. 

e 3,500 Ibs. drawbar pull. e Large size tyres for greater traction. 

¢ 6-Position towing hitch. e Electric lighting and starting. 

e Two independent braking systems. e¢ Full compliance with Road Traffic Act. 


ON OR OFF THE AIRFIELD THE TASKMASTER IS INVALUABLE 


DAVID BROWN TRACTORS LTD. 


MELTHAM, 


HUDDERSFIELD, YORKSHIRE 


Where there’s a way... 


there’s a WILLERBY 


CARAVANS for every purpose; 
Touring, Weekending, Holi- 
days and Permanent Living. 


The Willerby Home 
(4-berth) 22’ x 7’ 6" x 6° 
£499/10 (With ‘Planet’ Central 


Heating unit fitted £537/10) BEAUMANOR : BEAUIDEAL 
WILLERBY HOME DE LUXE 


YOUNG WOODLEY 
(Additional luxury fittings) £599/10 SAFARI: 
WILLERBY DE LUXE £325 

WILLERBY JUNIOR MK.1 £245 MARSTON INVESTOR 
WILLERBY JUNIOR MK.11£249/10 


If you cannot call, write for our booklet illustrating the Willerby range. 
nsible terms available. 


MONTROSE 


CARAVAN DISTRIBUTORS LTD. 
STOCKPORT RD., CHEADLE, CHESHIRE - - (Gatley 6179) 


Also at HARWOOD BAR, GT. HARWOOD, Nr. Bi . 
CARAVANS, WILMSLOW RD., HANDFORTH 


IF IT’S CARAVANS — IT’S MONTROSE 


Our Range includes: 
WILLERBY MOBILE HOMES 
COVENTRY STEEL 
SOUTHBOURNE 

BEVERLEY CRUISER 


Simply PUSH a “ Pip” pin home and it is locked more securely 

than if split pinned or secured with a nut. Simply PULL and the 

automatic locking device is immediately released and the 4 

pin follows your hand. What an improvement over all the ot! 
methods of pin locking ! 

Available in an unlimited range of sizes and forms, for an unlimited 

range of applications. ASK FOR DETAILS. 


USED IN THE PERCIVAL P.56 


QUICK RELEASE PINS 
AVIATION DEVELOPMENTS LTD. 


KINGSBOURNE HOUSE, 229/231 HIGH HOLBORN, LONDON W.C.I. 
Tel : CHAncery 860! (8 lines) 
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JET AIRLINERS IN SERVICE 


A Canadian Audience Hears Three Informative Lectures on a Topical Subject 


FROM June 11th to rsth, the first 1951 semi-annual meeting of the American Society of Mechanical Engineers 
took place at Toronto, and among the papers presented before the Engineering Division, Aircraft, were three 


of more than ordinary interest. 


Mr. W. G. 


‘ownley (general manager of operations, Canadian Pacific Air- 


lines) spoke on Turbojet Transport with Special Reference to the Comet; Mr. E. H. Atkin (chief designer, 
A. V. Roe Canada, Ltd.) discussed Turbojet Aircraft with Special Reference to the Fetliner; and Mr. B. H. 


Slatter, experimental flight engineer, Armstrong Siddeley Motors, Ltd., spoke on The Mamba 


Engines in 


the Apollo Aircraft. Abstracts of the three papers follow. 


HE view of the aircraft operator was 

propounded by Mr. Townley, who 

said that it was the intention of 
Canadian Pacific Airlines to operate the 
Comet initially on their North Pacific route 
originating in Vancouver and terminating 
at Tokyo. The optimum cruising altitude 
of a turbojet aircraft was so high that it 

e impractical to consider operation 
between any two points separated by less 

1,200 n.m. The Orient route had 
been chosen for this reason and also because 
of the generally lower ambient air tempera- 
tures which applied, and the adequate 
runway lengths and navigational facilities 
at the points of call. 

The lecturer then briefly described the air- 
craft, and went on to say: “The met is 
a simple airplane. This short statement of fact 
embodies significance of a magnitude which 
Tam sure is not as yet fully appreciated by the 
industry.” 

On the score of meteorology, Mr. Townley 
observed that data concerning wind and tem- 
perature at the Comet’s operating altitude of 
40,000ft were not available for all areas of the 
world, and in some others the accuracy or 
quantity of observations was not to the desired 
standard. -A. were not unduly concerned 
with jet streams and other upper air phenomena, 
and there was no apparent reason for al 
over meteorological circumstances which 
applied at these altitudes. 


Traffic-control and Navigation 


Of air-traffic control and navigation in rela- 
tion to the Comet, the lecturer said that the low 
traffic-density of the airports on the Orient 
route would give the company sound experience 
without the difficulties encountered at the more 
congested points. C.P.A. favoured a let-down 
starting at, say, 300 miles from the destination, 
with a prolonged descent of 500 to 70oft/min 
at a constant I.A.S. of 220 kt. The main 
navigational problem was the reduction of time 
required to obtain position, and considerable 
fms ange had been made toward this end. Any 

rther improvement was, however, mainly 
dependent on the development of instruments 
for recording data and performing calculations 
automatically. Pressure navigation would be 
limited to the single-drift technique, firstly 
because insufficient upper air data were avail- 
able for the construction of reliable forecast 
charts at flight level, and secondly because the 
greater the aircraft’s speed the less the gain to 


THE CONSTRUCTOR’S 


(COMPLEMENTING Mr. Townley’s paper, 
the view of the aircraft manufacturer was 
propounded by Mr. Atkin in Turbojet Aircraft 
with Special Reference to the Fetliner. 
requirement for ranges up to 500 miles and 
a payload of 10,000 Ib led to the design of the 
Jetliner with a gross weight of about 55,000 Ib 
and powered by four Rolls-Royce Derwent 5 
engines, the object being to provide a cruising 
speed of not less than 400 m.p.h. at 30,000ft. 
Furthermore, it was to operate on runways not 
exceeding 5,00oft in length. The aircraft had 
now developed, whilst retaining the same 
physical dimensions, into a machine which 
could be powered by turbojets other than the 
Derwent § (for example, the J-33 or J-42), and 
with a take-off weight of about 70,000 Ib, 
depending on the type of engine chosen; land- 


be derived from following any track other than 

a Great Circle. Navigational instruments 

would include periscopic sextant, air-position 

indicator, radio altimeter, Loran and, possibly, 
E. and omni-range equipment. 

Of performance, Mr. Townley stated that 
the penalty involved with full-throttle opera- 
tion of the met below the 30,000ft 
cruising level amounted to an increase in the 
specific fuel consumption of 7} per cent for each 
5,000ft below that level. For a 1,d00ft decrease 
in altitude below the stated level, there was 
a 14 per cent decrease in air miles/Ib. Add to 
these figures the increase in fuel consumption 
for a ible icing c iti and it was very 
clear that Precise en route control was an 
absolute necessity. 

So far as C.P.A. could see, there were no 
particular snags in airframe and engine opera- 
tion and maintenance. A 2 per cent loss in 

wer during the period between engine over- 

uls, accompanied by a 2 per cent increase in 
fuel consumption, was expected; power varia- 
tion between production engines might 
about 4 per cent. Refuelling the Comet would 

se some problems, mainly because of the 
large quantity involved, i.e., 7,050 Imperial 
gallons ($7,105 Ib). 

There were now as many specifications for 
jet fuel as there were types of jet aircraft. The 
British staunchly supported pure kerosene, the 
Americans specified a “souped-up” kerosene 
obtained by adding quantities of the more 
highly volatile petroleum fractions, while the 
Canadian specification lay between the two 
extremes. The British specification retained the 
safety of the kerosene high flash-point and low 
vapour pressure, but had the ge Pye 
point of —40 deg F (—40 deg C) Ameri- 
can specification lost somewhat in the safety 
feature, but lowered the freezing point to 
—58 deg F (—s50 deg C), which was important 
in view of the low ambient operating tempera- 
tures. De Havillands offset this point by stating 
that the mass of the fuel was so great, and the 
flight time so short, that the fuel never reached 
the lowest ambient temperature so far encoun- 
tered, —67 deg F (—55 deg C). The addition 
of the more volatile fractions increased the 
vapour pressure which, if the trend continued, 
would require pressurization of the tanks. 
Another minor point worth noting was that 

was less hyg than high-octane 
fuels, and the a of entrained ice par- 
ticles was increased with the American specifi- 
cation. Accurate fuel quantity and fuel flow 
instrumentation was mandatory, since these 
were critical operating factors. To date, 
experience with electronic fuel-measuring 


ing weight of 60,000 Ib; payload of up to 

13,000 Ib; onion speed of 450 m.p.h. at least, 
together with fuel capacity for still-air ranges 
up to over 2,000 miles with a practical opera- 
tional range of about 1,000 miles. This had 
been achieved whilst retaining landing and take- 
off characteristics which would enable the air- 
craft to use runways of between 5,000 and 
6,000ft. 

The Jetliner had been taken into such con- 
gested airports as Chicago, New York and 
Washington, and had demonstrated that 
approach procedure, ——— and speed 
range were perfectly normal; that the take-off 
and landing runs required were equal to or 
better than those of current types, and that 
handling ability on the ground was little different 
from that of piston-engined aircraft. Further- 


devices had not been too satisfactory, and now 
the effect of extremely low temperatures would 
be added to the long list of variables. The fuel 
flow instrumentation would have to be a mass 
measuring device, since B.Th.U./Ib was the 
governing factor. 

Turning to pressurization, Mr. Townley 
thought chet explosive decompression should 
not be a problem of consequence if the original 
oy -philosophy had been properly applied. 

avillands took the view that the window 
installation, for example, should be relatively 
as strong as the wing spar, in that neither should 
fail under foreseeable operating conditions. 
One did net worry about the wing collapsing— 
one should therefore have no worries about the 
windows blowing out. The atmosphere at 
40,000ft was very dry, and the Comet had a 
humidifying method whereby water was sprayed 
into the cabin air during the re-circulation cycle. 
Ten gallons should be adequate for a six-hour 
flight. Refrigeration might be necessary in 
some latitudes, but only to an altitude of 
20,000ft, since above this, the low ambient 
temperature should make it unnecessary. 


Economic Advantages 


Under the heading of economic considera- 
tions, Mr. Townley suggested that the principal 
economic advantages to be gained through the 
Comet would be (a) the substantial increase in 
utilization due to the speed—this increase 
would be in almost direct proportion to the 
speed, and one Comet would do the work of 
two Canadair Fours; (b) a major reduction in 
maintenance costs, due to reduced vibration 
and to the simplicity of the basic design. These 
factors had been estimated to effect an overall 
saving of from 10 to 20 per cent. 

In the first year of Comet operation, C.P.A. 
did not anticipate a reduction in their present 
operating-cost level, be that the initial Ghost 
overhaul period would be 500 hr for the first 
year, which would approximate the company’s 
present Merlin 626 and P. and 2000 
experience. In the second year, however, they 
anticipated a Ghost overhaul period of 800 hr, 
which would surpass the present R2800 
engines. Subsequent to the usual “learning” 
period, it was felt that the forecast economies 
might be realized by the experience in hand and 
by the engine improvements now being type- 
tested by the makers. C.P.A. believed that the 
Comet would be improved in range, speed and 
pews through steady development by de 

avillands, and that it would adequately meet 
C.P.A. requirements for the next ten to twelve 
years. 


VIEW 


more, the effect of the efflux on runway surface 
and personnel was not particularly serious and 
only a little discretion on the part of the pilot 
was required in handling the throttles so as not 
to cause discomfort to people standing at normal 
distances. 

Mr. Atkin felt that handling ability had been 
sufficiently demonstrated, and that the special 
problem with regard to jet transports was really 
the question of fuel economy, taxying, run-up 
and awaiting instructions to take-off. Experi- 
ments would have to be carried out to establish 
the degree to which it was desirable either (a) to 
take the aircraft out to the take-off point, or 
(b) to take the passengers to the take-off point. 
It should be possible to arrange that the engines 
need not be started until, say, one minute 
before permission to take-off was granted. 
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JET AIRLINERS IN SERVICE... 


Turning to the special features of the Jet- 
liner, the lecturer said the aircraft had a com- 
pletely automatic pressurization system capable 
of operating under chosen conditions up to 
a maximum differential of 8.3 lb/sqin. This 
rather high pressure had been chosen for two 
reasons: (a) it was desirable for the passengers 
to have the cabin altitude as low as was prac- 
ticable, and 8.3 Ib/sqin provided a 4,oooft 
cabin at 30,000ft; (b) the importance of climb- 
ing and descending as rapidly as possible to and 
from the cruising height in the interests of fuel 
economy, whilst submitting passengers to as 
low an apparent rate of climb as was feasible. 

The structure had to be tested to at least 
16.6 Ib/sq in, and this meant that the ej 
structure had to be as reliable as the wing itself. 
Another factor influencing the structure was the 
speed at which jet aircraft flew. This inevitably 
gave rise to special structural problems, and 
methods of design and construction, if the 
weight penalty associated with greater speed 
was to be minimized. In the case of the Jetliner, 
a structure-weight percentage (in terms of the 


take-off gross weight) of the order of 25 per cent 
spoke well for the job the engineers had done. 

Referring to the power installation, Mr. Atkin 
said that the Jetliner employed water-methanol 
thrust augmentation, which provided up to 
12 per cent thrust increase under hot-day 
conditions. 

Aerodynamic features of the Jetliner which 
could be considered as peculiar to jet ai 
design were the unbalanced control surfaces 
and, whilst these could not be claimed as an 
advantage by comparison with other types of 
aircraft, they were becoming increasingly a 
feature of high-speed flight. fn advancing the 
case for the jet transport, the cleanness of air- 
flow over the airframe, unspoiled by an airscrew, 
was probably the main point. It gave rise to 
more effective control, absence of extraneous 
asymmetric effects, and a general smoothness 
over the cabin, resulting in absence of vibration 
and a pleasanter and generally lower noise level 
throughout the greater part of the cabin length. 
By contrast to airscrew-driven types, there was 
a rise in noise level toward the after-part of the 
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cabin. However, by adequate soundproofing, 
this need not be higher than that whi 
obtained in piston-engined and turboprop 
types. ghout the inder of the cabin 
—which was usually three-quarters of its 
length—the superiority of the turbojet was 
outstanding. 

In conclusion, Mr. Atkin said that, as a 
result of much investigation, Avro Canada had 
demonstrated that the Jetliner, or any other jet 
transport, could be operated economically wi 
adequate payload, and at the same time carry 
fuel reserves which met all normal airline 
requirements. The factors involved in achiev- 
ing maximum fuel-economy were brought out 
best by evaluating operation of the aircraft in 

senger-miles per year as the product of 

lock speed and passenger capacity. If the 
approximation was accepted that the present- 
day turbojet consumed 70 per cent more fuel 
than the turboprop, and 160 per cent more fuel 
than a piston-engine, whilst the jet fuel was 
roughly two-thirds the cost of piston-engine 
fuel, then it could be seen that the cost per mile 
was approximately the same. In other words, 
the jet aircraft was competitive with the other 
types, while having the added advantage of 
increased speed and comfort. 


FROM THE ENGINE MANUFACTURER’S ANGLE 


FOLLOWING the papers, above, presenting 
the view of the operator and the aircraft 
manufacturer, those of the engine builders 
were given by Mr. B. H. Slatter, in The Mamba 
Engines in the Apollo Aircraft. | 

"Mr. Slatter gave a brief description ‘of the 
Mamba and stated that, in building it into 
a power unit for the Apollo, the main aims had 
been to keep the frontal area of the nacelle to 
a minimum, to group all the accessories gn the 
engine unit, and, at the same time, to provide 
good accessibility. The engine was fully 
cowled, the maximum diameter of the cowling 
being 31in, and the nose cowling formed a 
32-gal oil tank. The power plant was divided 
into three zones by fireproof bulkheads. The 
engine, fuel and oil systems, and the airscrew 
governor and feathering pump were all located 
round the compressor casing, and ready access 
to the accessories for servicing was afforded by 
hinged and detachable cowlings with toggle 
fasteners. Drive was taken from the engine 
accessories casing to a bevel box in the leading 
edge of the wing, where the drive was bifur- 
cated, and taken outwards to subsidiary gear- 
boxes carrying generators, cabin blowers and 
hydraulic pumps. The power plant was easily 
detachable from the airframe by disconnection 
of the auxiliary drive-shaft, fuel and electrical 
services and removal of four mounting bolts. 


Engine-control Problems 


After referring briefly to the ventilation of 
the nacelle and touching on the fact that turbine 
units required higher-capacity ground-starting 
facilities than did piston engines—in which con- 
nection it would probably prove advantageous 
to employ higher voltage starting systems in 
order to minimize the weight of cables and con- 
nections—the lecturer dilated upon controls. 

It had been necessary to decide first of all 
what proportion of the total power output 
should be given to the airscrew, and what 
should be left in the exhaust jet. Calculations 
and tests had shown that for air speeds up to 
350 m.p.h. the maximum thrust-horsepower 
would be obtained by converting about 85 per 
cent of the available power into shaft horse- 

wer for the airscrew. Unlike a jet unit with 

xed propelling nozzle, the rate of fuel feed to 
a turboprop and the speed at which it ran were 
not fixed automatically by the characteristics of 
the engine. There was a variety of possible 
ways in which the engine could be controlled, 
but it was decided to govern speed by means of 
the airscrew (as in piston-engine practice), and 
to | go power by scheduling the fuel supply. 
_ As the speed and power of the engine were 
independent, it was next necessary to choose the 
relationship between these variables. The 
power speed characteristics of a turbine were 
considerably less flexible than were those of 
a piston engine. In the lower part of the speed 
range, the power capabilities were limited 
either by the maximum temperature which the 
turbine materials could withstand, or by the 


possibility of overloading the compressor, which 
resulted in breakdown of the aerodynamic flow. 
A “working line’? was thus chosen which 
enabled the engine to develop any given power 
with the minimum fuel consumption. Since 
the speed of the engine was governed by a v.p. 
airscrew, it was quite simple to arrange for the 
engine — to approximate to the “working 
line”’ in flight, even when the engine power was 
reduced to zero. On the ground, however, it 
was desirable that the engine idling speed should 
be lower to avoid excessive idling thrust, and to 
keep fuel consumption low. The ground idling 
speed (approximately half max r.p.m.) was, in 
fact, the speed corresponding to the fuel flow 
which gave satisfactory engine starting. Be- 
tween the ground and flight idling speeds, it 
was possible to over-fuei the engine if the 
throttle was opened too rapidly, and this had 
caused some trouble but, by the introduction of 
a temperature control, a satisfactory remedy 
was found. 

There was no need to provide the pilot with 
separate control of speed and power; this 
would, in fact, be unacceptable, since there 
would be nothing to prevent selection of an 
impossible power at low speed, with consequent 
damage to the engine by overheating. Thus, to 
achieve the desired relationship, the control 
lever of the fuel metering unit and the airscrew 
governor control lever were both connected to 
the pilot’s throttle. The connection to the 
airscrew governor was made through a servo 
system which, in effect, enabled the governor 
to anticipate the change in power which was 
being made. The high-pressure cock in the 
fuel system was connected to a separate lever 
in the cockpit which was also linked to the 
feathering over-ride on the airscrew governor. 
Thus, if the lever was operated in flight, the 
fuel supply was cut off and the airscrew control 
ny over-ridden to select coarse 
pitch. 

As the engine fuel requirement varied with 
throttle setting, air-intake pressure and tem- 
perature, it was obvious that a sensitive and 
accurate control was required to achieve the 
accuracy of temperature control desired at, or 
near, full power when th: engine was operating 
close to the maximum allowabl perature 
Furthermore, the Mamba jet-pipe temperature 
changed about 3 deg C for every one deg C 
deviation in ambient air temperature from 
standard. 

To meet these difficulties, a fuel metering 
control sensitive to jet-pipe temperatures was 
developed. It comprised an electrical amplifier, 
fed with signals from thermo-couples in the jet- 
pipe, and from a temperature selector linked 
with the throttle. The —— of the amplifier 
controlled a fuel valve. Although a magnetic 
amplifier had been chosen in the interests of 
reliability, it was not desirable to rely entirely 
on a somewhat complicated electrical system. 
Cc q ly, the perature-control func- 
tion was limited to about 30 per cent of the total 
fuel flow, so that it acted as an accurate trimmer 


of the operating temperature, but any failure of 
the temperature control could not have a 
catastrophic effect on the power of the engine. 

Mr. Slatter then went on to give a brief 
description of the airscrews used on the Apollo 
and next discussed re-starting in flight. In 
some ways the turboprop was easier to start 

uickly in flight than was a turbojet, owing to 
the fact that the airscrew could used to 
accelerate the engine rapidly. In effect, it was 
— necessary to unfeather the airscrew with 
fuel and ignition turned on. However, because 
of the relatively high inertia of a turbine engine, 
rapid unfeathering could result in a momentary 
but considerable amount of drag while the 
airscrew fed power into the engine to accelerate 
it. Furthermore, should the combustion 
chambers fail to light, the drag would remain 
as the airscrew continued to windmill the engine 
at high speed. 

However, the reverse torque switch dealt 
admirably with re-starting. In effect, it con- 
trolled the rate of unfeathering the airscrew, 
prevented more than 50 h.p. being fed into the 
engine, and automatically arrested unfeathering 
while the blade pitch was still quite coarse, 
until such time as the combustion chambers 
lighted and the engine began to develop power. 


Modifications for extra power 


Mr. Slatter then told how, by increasing the 
maximum r.p.m. to 15,000, and altering the 
aspect ratio of the blading, the output of the 
Mamba had been lifted to 1,250 h.p., and went 
on to say that when the modified engines were 
installed in the Apollo, the jet-pipe diameters 
would be expanded up to the maximum size 
permitted by the wing spars in order to revert 
as far as possible to the i ded distribution of 
power output between the airscrew and the 
residual jet. 

Various methods of ensuring reliable opera- 
tion under icing conditions had been considered, 
and the use of a methanol spray in the engine 
intake had been chosen for the Apollo. A 
single-spray jet was fixed to the periphery of the 
airscrew spinner, so that the methanol was dis- 
tributed around the annular intake, the rate of 
flow being from ro to 40 lb/hr, depending upon 
the severity of the icing. Ice formation could 
not occur on the leading edge of the engine 
cowling, as the nose cowl was the oil tank and 
was therefore kept warm. It was interesting to 
note that, although it had originally been feared 
that the small and relatively fragile blades of the 
Mamba compressor might be particularly sus- 
ceptible to damage by ice, the engine had, in 
fact, suffered no ge under natural or 
artificial icing conditions in flight, even when 
no anti-icing protection had been provided. 

In conclusion, Mr. Slatter observed that, 
although an engine might reach a satisfactory 
state of development on the test-bed, there 
remained problems associated with its inclu- 
sion in a suitable power plant for association 
with an aircraft, and with its operation in flight. 
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No. | Temperature Measuring 


The comprehensive range of Weston temperature 
measuring instruments covers the requirements of exist- 
ing production aircraft, as well as types now under 
development. In addition to thermometry for the indica- 
tion of cylinder, air, oiland radiator temperatures, Weston 
equipment for aircraft includes instruments for power 
supply, navigational aid instruments, selector switches, etc. 


Illustrations show: 


Above, Model $128. Dual Engine Temperature Indicator, comprising two 
Millivolemeters of 100° scale housed in _large- size S.A.E. case. For uae in 

i i with copper/ / or ch 
thermocouples. 


Below, Model $127. Dual Ratiometer Indicator, comprising two 100 Ratio- 
meter movements housed in large-size S.A.E. case. For use in conjunction 
with thermometer bulbs, electrical oi! pressure transmitters, electrical 
position indicators or any combination of two of these to indicate a variety 
of temperatures, pressures or position. 


SANGAMO WESTON LIMITED 
Enfield, Middlesex 


Tel.: Enfield 3434 (6 lines) and 1242 (4 lines). Telegrams: Swanwest, Enfield. Branches, Glasgow, Manch Ni I Tyne, Leeds, Liverpool, 
Scottish Factory, Port Glasgow, Renfrewshire, Scotland. Wolverhampton, Nottingham, Bristol, Southampton, Brighton. 


AEROSERVICES LIMITED 


ANNOUNCE THEY HAVE 


TWO DAKOTA AIRCRAFT FOR SALE 


UNLESS SOLD BEFORE THIS ADVERTISEMENT IS READ 


Write for list of other aircraft 


31, CLARGES STREET 
LONDON W.I. 


TELEPHONE GROSVENOR 7378 
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These revolutionary new Alkaline storage batteries are 
ideally suited for saving both WEIGHT and SPACE in 
aircraft—the vital factors affecting higher pay loads. 

Toughness, long life and efficient pertormance are but high- 
lights among their many outstanding features. 

The services of our technical staff are at your disposal in investi- 
gating the operational advantages of these accumulators. 

Approximately one third the weight and half the size of other accum- 
ulators of similar capacity. Shockproof — completely unspillable — fully 
insulated — operates in any position — unharmed by accidental overloads. 
Can be left charged, semi-charged or discharged without harm. 


FOR DETAILS OF ALL TYPES WRITE FOR LEAFLET V.A. 006/F 


Not at present available for 
engine starting. 


Weight 16 Ib~ 


ACCUMULATORS LTD 


KINGSTON BY-PASS. NEW MALDEN. SURREY. 


MAGALOW TRADING CO 


Central Depot 
27/39 Broadley Terrace, Lisson Grove, 
LONDON, N.W.! 


Telegrams: MAGALOW NORWEST LONDON. 
Cables: MAGALOW LONDON. Telephone: AMBassador 7013 


CONTRACTORS 10 THE MINISTRY OF SUPPLY 
THE DOMINIONS AND 10 FOREIGN GOVTS. 


The largest Suppliers in Great Britain of American and British 
Aircraft Ancillary Equipment co all leading Aircraft Manufacturers. 
All materials can be supplied A.R.B. or A.I.D. released. 


We can offer ex stock, both British and American: 


Aircraft Generators. 
Auto Pilots. 

Cameras. 

Armament & Bomb Gear. 
Alternators. 

Filaments. 

Reverse Current Relays. 
Breeze Plugs & Sockets. 


Flight and Navigation 
Instruments. 

Control Gear. 

Magnetic Relays. 

Landing & Navigation 
Lamps. 

Voltage Regulators. 

Radio and Intercommuni- 
cation Materials. 


All types of Ground Equipment. 


We have also large stocks of A.G.S. and A.N. hardware. 
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the future 
in their hands... 


a a busy laboratory in the North 
of England, the skilled hands of the research chemist 
are constantly at work planning improvements 
in aircraft battery production. 
His hands, like the hands of a hundred other expert 
Oldham craftsmen, hold the whole future of 
Oldham battery development, striving slowly 
and carefully towards a single aim — 
that the aircraft of tomorrow shall have batteries 
in keeping with their advanced 
design and performance. 


ower to Spare 


OLDHAM & SON LTD-DENTON - MANCHESTER 
EST. 1866 


FLIGHT 


UNUSUAL PROBLEMS 
SOLVED witH Beskik 


MODERN shuttlecocks are 

now made with a plastic head. 

To prevent the shuttlecock 

slipping on the racket, the plastic 

head is coated with a Bostik com- 

pound. This unusual employment 

of a Bostik adhesive is but one of the 

many examples of the extreme versatil- 

ity of Bostik products in their daily 
application to the needs of modern in- 
dustry. And it might prompt you to 
reconsider a project, perhaps abandoned, 
because of the adhesion problems that had 
defied solution. Expert chemists and tech- 
nicians at the B. B. CHEMICAL CO. LTD., 
Ulverscroft Road, Leicester, are anxious 
to have brief details of any such industrial 
adhesive problems in your factory. 


Industrial Adhesives 
& Sealing Compounds 


%& FESTIVAL OF BRITAIN—See how Modern Life depends on R-U-B-B-E-R 


| 29 
AOA > case | 
AIRCRAFT | 
wih 
| 


30 


NOW IN PRODUCTION AND USED BY THE LEADING AIRCRAFT DESIGNERS 


TYPE E.J. 25 


We are proud of the part our Actuators play in’ the dependability of 
modern aircraft. 


They are fitted on the following new aircraft: A.V. Roe (Canada) Jet 
Airliner, A.V. Roe ‘“‘Ashton’’, Blackburn ‘‘YAS’’ (Anti-submarine), 


Fairey ‘‘17’’ (Anti-submarine), Supermarine ‘‘Attacker’’, Westland 
“Wyvern”, Hawker “‘Sea Fury’, Hawker ‘‘P.1081"’, Handley Page 
“Miles Marathon’’, Rolls-Royce ‘‘Merlin’’, Armstrong Siddeley 


‘Mamba”’ Engines. 
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SPECIFICATION 


Stroke 1.00" | Operating Time _5 sec. 
Weight a 16 oz. | Consumption 2.0 amp. 
Mt Static Load 100 Ib. | Finis! Grey 
Nominal Operating Max. Permissible 
Loa Misalignment 6’ 
Max. Working Voltage 
Load 50 Ib. | Rating 1 min. 


When ordering please quote Part No. EA 25001 


WESTERN MANUFACTURING 


ESTATE LIMITED. 
AIRCRAFT DIVISION -THE AERODROME:READING BERKS 
TELEPHONE SONNING 255/. 


VACANCY FOR AN EXPERT 


When variations of 0-0003 inch in the roughness of 
an aircraft finish may cause an appreciable increase of 
drag, there is clearly room for the expert touch in 
application. Candidly, do you always make sure 
that those responsible for this job are really expert 
not merely in spraying, but in applying the particular 
finish specified ? 

Part of Dockers’ Service to aircraft manufacturers 
consists of advice and instruction to sprayers using 
Dockers’ Aircraft Finishes. Specialist technicians 
will be sent anywhere for this purpose, at home or 
overseas, and at no extra cost. Or your sprayers can 
be given instruction at Ladywood. 


Principals are invited to make full use of this service. 
Fully A.L.D. and A.R.B. Approved. 


DOCKER BROTHERS 


LADYWOOD BIRMINGHAM 16 


of all types of 
WYNN 


Phone : 


A.|.D. & A.R.B. APPROVED STOCKISTS 


AIRCRAFT INSTRUMENTS 
Also” 
AIRCRAFT ELECTRICAL ACCESSORIES 
Immediate delivery in quantities 


D. WYNN & CO 


E. 
STAVERTION AERODROME 
CHELTENHAM RD - GLOUCESTER 


Churchdown 3264 (3 lines) 


Grams: ‘*Wynn, Gloucester’ 
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GROUND POWER UNIT 


For Servicing and Starting all leading aircraft 
types of aircraft, including jets incorporate 
Murex Ground Power Units are now being used by ELECTRIC EQUIPMENT 


B.O.A.C. for the servicing and starting of the famous . 
Handley Page Hermes IV airliner. These units are by 

designed to supply the electrical current for servicing 

and starting all types of aircraft including piston engine, 
turbo-jet and turbo-prop types. The units have engine- 
driven generators and eliminate the use of heavy service 
accumulators. The Standard units supply a current of 600 
amperes continuously at 28 volts for servicing and a peak 
current of over 1,000 amperes for engine starting. Other 
capacities are available. 


Whatever the type of aircraft, BTH can 
design and develop the complete electric 
power system and supply the appropriate 
equipment, including:—actuators, A.C.and 
D.C. motors and generators; motor-gen- 
erating sets with electronic regulators; gas- 
operated turbo-starters; Mazda lamps, etc. 
With over fifty-four years’ experience of 
the manufacture of electrical equipment, 
% Supplies high current at constant voltage and extensive manufacturing resources 
% Starts piston, turbo-jet and turbo-prop engines devoted entirely to these products, BTH 
is in an unrivalled position to fulfil the 


Self-starting engine = Special controls 
*& Low trailer needs of aircraft industry. 


THE 


BRITISH THOMSON-HOUSTON 
COMPANY LIMITED COVENTRY - ENGLAND 


Member of the AEl group of companies 


2% 


MUREX WELDING PROCESS LIMITED, 


CROSS, HERTS TELEPHONE WALTHAM CROSS 3636 
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APPROVED 


PRENAL 


toMOS. Specification EL1470 Issue 


AIRCRAFT CABLES 
INCLUDING 


Manufactured by: 


CABLE WORKS 


Pirelli-General are ap- 
proved for the manufac- 
ture of other Air Board 
pattern and Civil Aircraft 
(P.G.C.A.) cables. 


THE COLLEGE OF 
AERONAUTICAL 
AND AUTOMOBILE 
ENGINEERING 
(The Chelsea College) 


Complete practical and technical 
training for entry to Civil and 
Commercial Aviation or the 
Automobile Industry. 
Entry from School-leaving age 


Training for 
AIRCREW TECHNICAL EXAMINATIONS 
(issues and Endorsements) : 


Syllabus from Bursar 


Sydney Street, Chelsea, S.W.3 
Telephone: FLAxman 0021 


> 
lubslee 
PATENTED ‘ 
WORM DRIVE 


CLIP 


Absolutely leakproof joints on Air, 
Water. and Olli lines, are swiftly and 
easily made by using “Jubilee” Worm 
Orie Chips. They stand up to any 


t Write for detaite Cur IN THE 
quoting reference WORLD. 


pressure 


ling zm fen 


* Wanted tor Cash 


STEEL BUILDINGS 
AND HANGARS 


Send details to 


UNDERWOOD CONSTRUCTION LTD. 


Argall Works, Argall Ave., Leyton, E.10. Tel: LEY 6968 
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copy”’ 


PRESS DAY—Classified advertisement 

should reach Head Office by FIRST Post 
THURSDAY for publication in the following 
week's issue subject to space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special 
Patents, Legal and Official Notices, Public Announcements, 
is ly, name and address must be counted. All ad 


h paragra charged separate! 
epaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford 


mdon, 8.E.1. 
— er at a cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
a crossed 


charge for 2 words plus 1/- extra to 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” 


London, 8.E.1 


Trade Advertisers use these columns regularly are allowed a discount of 5%, for 13, 10% for 26 and 15% for 

52 consecutive fneortion = orders, Full particulars will be sent on application. 

Box Numbers. For the convenience of private advertisers Box Number facilities are available at an additional 
to the 


Tay the cost of registration and postage, which must 


ust be added to 
Dorset House, Stamford Street, 


The Publishers reta in the right to refuse or withdraw advertisements at their discretion and do not a liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid 


AIRCRAFT FOR SALE 


PosttivELy the last offer: 


are. 
ones are Gown = the very last one of our brand n 
and we are offering this excellent aircraft 
compiet> wi with V.H.F. and full 12 months 
N ‘addition we are still in a position to supply: 
ODESTAR (one) 
NSONS (four) 
nd nearly every type of light aircraft. 
we or telephone: 
TELD AIRCRAPT SERVICES, Croydon Airport, 


urre CROydo! Cable ‘‘Fieldair, 
(0258 

UNDAS, Ltd. 


types insist on walt upholstered jobs and cheese 
Sot them go for decorativeness and others 

formant come them streamlined and 
= th built for comfort. It is all a matter of per- 
sonal choice. To help you choose we will be deligh to 


frame hours, 325; 
£350 ER MOTH with 12 C. of A. Alir- 
frame 


£675 ours, 4; 


hours, 

ND NEW PIPER CUB for export only. 
OCTOR V with C. of A. until January, 1952. 
£72 hours 420; engine hours, 420. Ten- 
channel mif receiver; dual control. Long- 


AEROPLANES by Dundas. 
R. 


pes. Ltd., 29, Bury Street, London, S.W.}. 
. 2848. Cables: ‘‘Dundasaero, Piccy, London.” 
Caomo AIRPORT, CRO. 7744 (Ext. 32? and 325). (0550 


ENDAIR AIRCRAFT SALES AND SERVICE have for 
Va sale proctor. and Tiger Moth aircr: 
Vendair, Croydon Airport, Croydon 7744. f 

IV, 12 C. of A. Engine 

203 hours. Air coms. 617 hours. £305.— 

Manager, Southend-on- Sea Airport, Essex. (6496 

AIRCHILD Argus with C. 


by Rumbold. ‘Radio 
red and soun y Rum 
Neares £500 . Box 2274, 


Radio 
secures. 
hc hours, new condition, 

extras, privately owned.—P. W. Scotne’ 
mdon Road, St. Ives, Hunts. (6635 
sreats for one of these? 
1,000, Rapide £700, 


hours, 
“willowdene™. 
Wir not exchange 


octor 
£1,200, Many others, all mith unt or long-term C. of A., 
h adjustment either w: 
QNENTRAL A ERON. NAUTICAL BUREAU, Croydon 


Airport, Surrey. Cables: Centralair, mg Tel. 
ydon 3382. [0620 
HEETAH IXs, Xs, XIXs. Queen Ils, Gipsy Majors, 
mmediate m 

AERONA) ICAL BUREAU, Ltd., Croydon 
Airport, Surrey. Cables: Centralair. Croydon. Tel.: 
3382. (0623 


Croydon 

5 ANSON Mork I Freighter. early delivery, with 
99 12 months’ of A. with low 
hours both ae and engine. 1,845 lbs. Seven 
nger seats x 2273. (6520 
H. fitted with eight seats, nil engine hours. 
¢ 12 months’ C. of A.; 8-channel V.H.F. radio and S.B.A. 
available not fitted. Finished in excellent 
condition. Would hire hase. 

Motors, Ltd., 479, Bristol Rd., Birmi Ingham. 29 


1104, 
AIRCRAFT WANTED 
ANTED “A” and “‘C’’ Engineer pose. Gipsy’ 
Cirrus. Giro Ltd., Sout (6535 
8. SHA IN, Ltd., Europe's aeroplane 
W. dealers (now 20 years at this address), are always in 
need of new and used Saxophones Aircraft must 


hours and lo 
W. SHA GRLETON. Ltd. Piceadiily, London, 


MARK VIIi GOGGLES, brand new, fitted clear safety 


lenses and complete with spare 


22/6. Post 
ir. LUXOR 


OGGLES, 


re lenses, tinted, 5/- 


50/-. LEATH 


suitable for acoustic ~ electrical — 


ELMETS, 
27/6. White _Dril 
front, 43/-. R.A.F. 


ir of tinted lenses, 
or clear 7/6 per 


IER FLYING 


| Ground-crew 
Outer FLYING SUITS, new, 32 6. 
Special her, 57 pairs only, brand new in-lined, 
brown suede, zip-front FLYING , 89/6. 


IRVIN FLYING JACKETS in ootle Gosport Tube, 
civilian pattern, | 


TERMS TO FLYING CLUBS. ei SUPPLIED. 
SEND 3d. IN STAMPS FOR ILLUSTRATED 


D. LEWIS LTD. 


(DEPT. F.) 


Leather Clothing Manufacturers for Home or Export 
124 GT. PORTLAND ST., LONDON, W.1 
Trade Inquiries Invited. 


Tel 


.: Museum 4314. 


Tele.: Aviakit, Weado, London 


a 
with steeri 


Course-setting on 
a ipplied 
transit case. 


grid. 
pass has a revolving grid {0 for 


» overali diameter 


Beautifully made R.A. 


to a bearing 
in wooden 


er of 


protractor, 17in. 


CHARTBOARD 
Parallel arms, rule and 


square. 


Makes a handy small draw- 


turers at £8/8/-. 
tial to all alr navi- 


free. 


DALTON 
COMPUTOR 
Brand new, current type 
and as sold by manufac- 


50/- 


Essen- 


SENSITIVE 
ALTIMETERS 


dial. Flange 
American 6437, 106A/1%0 46 
AERO-SPARES CO. 
(Dept. 7) 71, HIGH HOLBORN, LONDON, 
Phone : AMB 2871 w.c.i 


AIRCRAFT FOR SALE 


Ww. 


. 
HACKLETON, Ltd., 175, Piccadilly, London, W.1, 


UROPE'S largest aeroplane dealers (20 years at this 
E address), have bujlt up, at home and o 

enviable reputation for fair and straight dealing. Whilst 
fully appreciating the value of these advertisements, 
r name and dress constantly before 


to select,” overhaul 
for flight. planes of all sorts and 


at an ed 

nm our year we su oti 33 aeroplanes 
. to New and alone, 

we supplied quite ‘a lot more to 

« New Zealand through shippers, agents and individuals 


here 
We have now sold 119 ana distinct of of 
rcraft, varying in size from Solents, ye 
a Fokker to little single- of man: 
We have now been 20 years in business at at this addr address, 
selling aircraft, engines and spar: 
We have supplied as many as 32 "aeroplanes against 
single order. 
We bave sold the same aeroplane as many 
« times as it came on the mar 
exXchi for roplane! 
s Festival ‘Year of 1951 we have sold 
k Short Solent flying boats, 


Tigers, 
Proctors of several types. Rs 


Gemi 

childs, _ duster V's, 
"we still have over 200 aircraft in 

1 ndon, 

Tel.: Regent 2448/9. Ove Cables: “Shackh 

London.” 


AIRCRAFT WANTED 
E are inundated with tValreraft, In for all types of large 
passenge! in particular D.C.3, 


ease forward fall "particulars to: 


y AIRCRAFT SERVICES, Ltd., Croydon Airport, 
Phone CROydon 7777. Cable “Fieldair, 


ENTRAL PORBAU. Lta., uire 
f all jons. 


aircraft engines and s 

ifications to Central ‘Aeronautical jureau, Lud., 

ydon Airport, Surrey. Tel.: Croydon 3382. Cables: 
Centralair, Croydon. (0621 


AIRCRAFT ACCESSORIES AND 
Bg bulbs, fuses, switches, instruments, radio 
and numerous other accessories, British = 

Ltd., High Hol 


American, Suplex Lamps, 239, 


me and money vanacumaptie ve in need of British 

and instruments, elec and 
ancillary equipment; first contact 

‘0 AIDS, Station Approac Bo: 
Boxmoor 564. Grams: “Litco Flight 
( 
OMPRENENSIVE range of spares, including AGS. for 
rchild 


pares an 
eetah. Keenest prices.—' 
ways, Mare 2700. 
AIRCRAFT SERVICING 
G. MILES, Ltd., Redhill Aerodrome, Surrey. 
les: mi mance and repair 
experts on Miles Malor and 
Minor” modifica ns @ 
ROVED a. test shop; ‘Specialists in race 
preparations. 
F G. MILES, Ltd., Redhill Aerodrome, Surrey. Nut- 
field Ridge (0591 
OKLANDS AVIATION Ltd., Brooklands Aero- 
.of A. overhauls, modifications 
436. 
. overhaul for all types of air- 
craft. Brookl Ltd., 
Service, Sywell Aerodrome, Northampton. eS 
'ESTMINSTER 
tract maintenance and C. 
ty) of aircraft at com 
—Blackbushe Airport, 
HTWAYS have capacity for C. of A. renewals, 
ey overhauls and conversions. 
undertake installation of our long-range tank 
which gives eight seats and one extra hour duration.— 
Fligh: Southampton ‘Airport. Phone: Eastle! 


AIRCRAFT FOR HIRE 
Hits. ‘ver day waiting time. Operator will maintats 
and insure. Box 2452. (6561 


rates for Auctions, 
10/-. 
strictly 
pr Street, 
potentia. ayers, it remains a fact that the bulk of our 
Ee — orders come from old clients and friends abroad who 
‘phone, write or cable us instructions to select for them 
m another Rapide, another Autocrat, a couple more Tiger : 
Moths, another Anson or Gemir r Messenger and to * > 
dismantle, pack and sh 
| ALTERNATIVELY, 
and prepare ready wa 
| sizes in readiness for le oe 
Kingdor Also we 
CATALOGUE 
j 
es, spirit filed, 
clear Si amber 
ame 
6in. Easily fitted by means of = Yj * 
three attached lugs = 
for small craft, launches, etc., r | “a 
etc, Almost new. Listed by 
makers at over £25. x 
Post free. 26/6 
\; 
ing machine and is con- | 
structed to rigid AM. 
standards. A hinged pers- 
pex cover for tracing, etc., oe: 
be is included. 26, 6 
and Post free. /' 
U 
| 
' 
By Kolisman. Made for 
the U.S.A.A.F. Reads to 
types 
ial calibrated in RI 
ches Of | British and U.S.A. patterns in 
| stock. Brand new, in maker's 
cury for day-to-day packing Carriage paid. 
correction. Standard} Mk. ic, 64/1649 26 
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AIRCRAFT WANTED HIRE 
GyAnzan to hire Rapide and Auster Autocrat, July and 
August. Terms to Giro ‘Aviation, Ltd., Promenade, 
Southport. 


CARAVANS 
OME hunting? 
ACANT. 50 two, three and four-roomed flats. A well 
designed, well built, bright and healthy home of your 


own at a pees re u can afford oe prompt delivery with 
00, can solve your 


ac: 

housing problem by a visit to the PFO caravan Centre. 

Se y for your free of jilustrated brochure 

che ideal homes of tod: 

CENTRE, 300-220, Cricklewood Broad- 
E W- 2. Tel. Gladstone 2734. 

Open "daily day: 


11-4 
AVANS, Ltd, hold the finest selection of 
ae for homes and holidays. 
ISTRIBUTORS and Agents for: Willerby, Winsome, 
Jubilee, Brush Falcon, Sunbeam Eagle, Marlow Tudor, 
RICES to suit all pocns Easiest terms. Write. 
hone or call for ful ulars, Open weekdays and 
undays. 
B= STAR GARAGE, Maidenhead, Berks. Tel. 2747. 


CARA-VANGUARD! Britain's against post- 
war workmanship and bad sit 
OST folk have goodwill and . “desire to serve, but 


n 
describi 


» Road, Taplow, Bucks. Phone 
q . Always open. Easy to reach— 
‘Outskirts Maidenhead; Ta Now Station 
ng al Selection” branch, 80, Oxfo 
W.1. Phone Langham 
Two minutes Court Road Tube Station. 
ll 8 p.m. seven days 
. Let ex- Bervicemen help the Services: 
Fave ye us your housing worries, or forget them on a 
holiday arranged by the Pathfinder Caravan td. 
nr. Exeter. 


a and nearest agent. Country Life Caravan Co., 


Han 
ARAVANS.. Berkeley range from £399/10/-; 

Flyte two- and four-berth, £212 — £340; Safari 4, 
£368. Towing, Hire Purchase, accessories.—Particulars 
from Mantle'’s Garages, Ltd., Biggleswade. Tel. 2113. 


ARAVAN hunting done with Huntingdon! See them 
all. The finest values in Britain's worthwhile vans. 
nest sites available. Berkeley, Eccle: 
Raven, Bluebird, Kelston, Countrylife, etc 
Willerby range. oo Francis Huntingdon Caravans, Lid, 
Brighton goad. ulsdon, Croydon. Upland 5901. "Open 
daily to dusk. {0705 
RR AVANS, all de-luxe models, at unbeatabje prices, 
guaran nteed. Sprite, four-berth, £220; Haven 5 four- 
berth, £315; 15) ft. Sprite Major, four-berth, end kitchen, 
£320; 144 ft. Young Woodley, with coal fire. £388 . Lynton, 


every day, including Sunday. 


CARS FOR SALE 
£7 FORD PREFECT, first registered July 31, 1948; 
owned by us since new and driven only by our 
test pilot. Black 
original tyres still very good. 


with beige upholstery. Low mileage; 
In perfect condition. Any 
Selling ause now replaced 
. Would consider ang Autocrat 
or Messenger with cash sajactpent eithe: 
S. SHACKLETON, L' 175. Piccadilly, 1 London, 


CLOTHING 
R A.F. and R.N. officers’ uniforms purchased; large 
« selection of R.A.F. officers’ kit for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 96-88, Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. (0567 


cLuBs 
EDHILL FLYING CLUB. 


to fly at Redhill Surrey. South 
London's nearest flying centre, 23 miles from Hyde 
Park Corner. 0/- hour dual; 
instrument flying, instructors’ anced 
Attractive clubhoise with full catering Vfacilities. Tel. 
Nutfield Ridge 

EDHILL FLYING CLUB, 


(0347 
ERTS AND ESSEX AERO CLUB, Broxbourne eee 
drome, Nazeing, Essex. M.C.A. approved 30-hou! 
course; solo flying from 30/- per hour; residential; trial 
lesson, 35/-; train from Liverpool St., or Green Lin e Coach 
715.—Tel.: Hoddesdon 2453, 2421, 3705, (0230 


CONSU 


ING COMMANDER R. H. STOCKEN, F.R.Ae.S.« 
. 108, Jermyn St., ‘S.w.l. Tel.: 


[0419 
FIRE FIGHTING EQU'PMENT 
FS tection by modern methods. Write for noosaee 
AE to: National Fire Protection Co., Ltd., 
Wor r: Fages . Feltham, Middx. Tel. Fel, 4081, (0690 
HOTELS AND ACCOMMODATION 

OYAL OAK HOTE Keswick-on-Derwentwater, 
heart of English Lake District, offers restful holiday 

to Air Force personnel; first-class accommodation at 
reasonable mange (0414 


INSURANCE 
Alcs types of insurance and personal accident 
cover.—Apply to J. W. T. emer. Messrs. R. J, Moffat 
id Co., Percy Econ. 796, High Rd., Tottenham, N.17. 
2003-4-5. (0584 


Tottenham 
PACKING AND SHIPPING 
R AND J. PARKS, Ltd., 143/9, Fenchurch St., B.C.2. 
¢ Tel.: Mansion House 3083. Official packers and shi 
pers to the aircraft industry. [0012 


MILES GEMINIS 


Owing to the sudden’ interest which 
seems to have arisen both at home and 
overseas in the Miles Gemini aircraft, 
the time would appear to be ripe to 
publicise the fact that we have several 
of these little twin-engine four-seater 
aeroplanes available for sale. Unfor- 
tunately, owing to hangar shortage it 
is only possible for us to have two of 
these machines actually available at 
Gatwick for inspection but any of the 
others can be seen at short notice. We 
are not sutprised at the popularity of 
this machine but merely at the upward 
trend of interest which has suddenly 
been shown. 


Airframe and engine (Cirrus Minor I!) 
hours fall largely between 400 and 700, 
and the engines of two of the Geminis 
have been granted a special thousand- 
hour life by the A.R.B. Three are fitted 
with 4-channel V.H.F. and one with 
5-channel V.H.F. We have three machines 
with 12 months’ C. of A. and two on 
which the C’s. of A. are shortly due to 
expire but we are in a position to carry 
out a first-class overhaul for C. of A. on 
our own premises in double-quick time. 


Prices range from £1,200 to £1,650 
and from the available choice of really 
excellent aeroplanes we can ‘assure 
clients of the very one to suit both 
pocket and purpose. 


A fresh issue of “The Aerocon- 
tactalogue,”’ being a profusely illus- 
trated brochure of new and used 
aircraft, will be published within the 
next few days and enquiries are 
invited. 


CONTACT 


AE hoc 


29 JUNE 1951 


PATENTS 
Ts propeletor of British Patent No. 536057, 
“Multiple motor drive for aircraft."’ offers same 
to ensure practical working in Great 
er, Stern and Carlberg, 14, East 
D vard, Chicago 4, Illinois, U.S.A. (6507 
HE proprietor of British Patent No. 576026, entitled 
‘Improvements in devices for mounti cameras 
bomb-sights, and the like apparatus on airplanes in level 
and oriented position,”’ offers same for license or other- 
wise ensure its Pimper working in Great Britain. 
Inquiries to Singer, Stern and Carlberg, Chrysler Buildi' 
New York 17, N.Y., U.S.A. 


license or otherwise 


RADIOS 
R. 1143 v.h.f. radio released, in 
with crystals, £30.—Box 
TIME RECORDERS 


TAFF item checking and job-casting recorders 
makes) for quick cash sale; 


lect condition; 
(0900 


TUITION 
LONDON SCHOOL OF AIR NAVIGATION (1949), Ltd. 


COACHING for Instrument 
Rat: Se! rcial, A.L.T. 


vides the most rapid and economical Sal of quali- 


ying. I.C.A.O, standards. 
lates classroom instruction: juestions, model 
answers. Unique in application. Ideal Those employed 
or seeking career from Services. 
INK INSTRUCTION AND R/T for all Instrument 
Rating procedures. Any form of flying training a' 
best quotations. 700° with terms: 8-10 King ‘St. 


if 
.C.A. approved. Weekdays; 
stree 
‘instructors’ licences and instru- 
£3 an hour; night fiyi: £3/10/- an 
hour; residence 4% gns. weekly. \paroved .C.A. private 
ilot’s licence course. Wiltshire School of Flying, Ltd.. 


. Hants. 


. Entrance roba- 
tionary term. Syllabus from the Fn Benes * College of 


Chel Flaxman 0021. 
OUTHEND MUNICIPAL FLYING SCHOOL, Southend- 
on-Sea, Essex. Tel.: Rochford 56204. Comprehensive 
flying training. Private and commercial licences from &3 


craft. I r hour. No entrance fee, no 
Write for full 

e.5., A.R.B.Certs., A.M.L.Mech.E., 

—no fee’’ terms; 

details of exams 
work, navigation. mechanical eng., etc., write 
for 6-page —B.LE.T. (Dept. 702), 17, 
Stratford Pi ince, 0707 


London. 1 

© SCHOOL, at A.S.T. is the best 
the cater Courses for Aircraft Radio ra’ 

by an expert can 

on and Ground 


§ 
£16/10/- for six months’ tuition; pilot. licences, £7/10/- to 
£13/10/- for six months’ tuition; Link ins' traction: all 
approach systems, 10/- per hour or £3/10/- for ten hours; 
postal course; hall of residence, Tel.: Locks Heath 2161. 


{0657 
ARSHALL’S FLYING SCHOOL OF CAMBRIDGE. 
M.C.C.A. approved courses (30 hours) for the private 
Pilot's licence on Tiger Moth or Auster aircraft at 
r hour; flying training for the commercial pilots’ 
icence and instructor’s endorsement; aircraft also 
available for aerial photography and air fy no 
entrance fees The Airport, 
Tel. 56291 (Ext. 3 r 


SITUATIONS VACANT 
HE DE HAVILLAND AIRCRAFT Co., Ltd. 


AVE vacancies for 


GENIOR design and intermediate draughtsmen fer- 
ably with aircraft in their id and 
London (Regent Street) es. 
PELICATIONS, stating age, experience and salary 


e de 

Ltd., Hatfield, 

E HAVILLAND ENTERPRISE, Hatfield, Herts. 


yoyo assistants required for important work 
| applications. 
: YOUNG M. with e engineering or science degree for 
ye duties in Des! Drawing Office. 
AMICIST. Good degree essential. 


& d STRESS OFFICE ASSISTANTS. Minimum 
TRESS mathematics degree. 
1 TRESS analysis from test results. 


a eranas ox calculation, previous experience on air- 

craft_structures. 

e TECHNICAL ASSISTANT for weight | estimating. 
Previous experience or as interm stressman 


x, to candi se) 
ANDLEY PAGE Ltd., have vacancies for:— 


A BRODY NAMICIOTS with first- -class 
Soares and preferably with a Siuloomne of 3 y 
ex, 


IND. TUNNEL technicians with list or 2nd class 
= with experience in or preference 
a NIOR Design and Intermediate Draughtsmen, prefer- 
ience, for their icklewood 


ts with ex, rience structural] or ‘mechanical 
“possess f O.N.C. or H.N.C. 


experience of 
PPLIC 


of to: Staff Officer, Ltd. 
Cricklewood, London, N.W.2. (6346 


= FLIGHT 
‘ 
| 
T 
U.K.’s largest selection, all guaranteed with free van for- ates 
a-leaky-one, also has the means to fulfil his promises. Sut 
vy Four motor vans doing nothing else but FREE repairs for ee 
5 his customers. And the Caravan Residents’ Association to oa 
all who join it (£1 a year subscription) to help you to Ga, 
a good site. In other words, a real service in these ee ay 
of substitute materials and lack of sites. Good H.P. sa 
terms, too. So why not write for bigger and better ane 
: 
yt 
4 
an 
67 
| 
Mar 
ing 
Comr 
CI War- 
16} ft. end kitchen, coal fire, toilet, £377. Large selection oN 
other makes, quick delivery, H.P. terms. Ccme and fix eos 
2 up your site from our own British Register at the largest one 
Service Station in the North.—Stafford & Co., Kirkheaton toa 
(6549 ES 
e 
C = 
R D 
q 
PERMANENT progressive posts to keen ambitious men. 
W Write, giving details of education, technical | 
ani experience in previous employment, to Personne 
a Manager, de Havilland Propellers, Ltd., Hatfield, Herts. 4 
sfactory references will be required. 
eng 
| Ele 
| Caesar | 7 
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SITUATIONS VACANT 
EE HAVILLAND ENTERPRISE at Hatfield, Herts. 
ACANCIES and tech- 
nicians as 


und 
h Senior jig and: tool draughtsmen, preferably ex- 
rience in aero engineeri’ 


tsman, experience in aircraft elec- 

ical and details. 
mior draug! . experien: need aero engines or 
— > five years light internal combustion 


engin 

m Senior draughtsman. Farid experience in air- 
craft aeauiog office for D.LS. with full knowledge 

of procedure. 

n Junior intermediate draughtsmen, 
years’ drawing office experience essential. 

Pp: Specincation writers, experience essential, either in 


two to three 


Specification writer for junior position. 
tunity for advancement for man_ of education 
a aero engine experience. Ex-R.A man 


parma NENT progressive sts to keen, ambitious 
men. Write, giving details of education, technical 


Trav selected. 

IRCRAFT DEFECTS “INVESTIGATOR required by 

de Havilland Aircraft Co. 

PPLICANTS must have had a sound practical training, 
. and be capable of 

ling the results of investigations. 
‘HE ‘penis holds very good prospects for a man with 
initiative. 
LY in writing, stating wenliicates. age 


raft Co. 
CANCIES exist at Blackbushe Airport for 


ICENSED welder-sheet metal worker, 
licensed aircraft electrician 
PPLICATION to Manager, Silver City Airways, ise. 


Ras for aircraft engineering development labor- 


tory 
HE Bristol Aeroplane Company, Limited have vacan- 
cies for test assistants for general duties in connection 
with structural and mechanical testing, design of test 
rigs, t ‘igher Certificate and 
experience in this 
PPLICATIONS te the Personnel Manager (Aircraft 
Division), Filtor House, Bristol. 
AVIATION, , have vacancies in the follow- 


es 
LTP and four-engined experience, 

referably on York aircraft. 
es minimum requirement Senior Com- 
Radio. with ist Class Flight Telegraphists’ 


Lic 
ALARIES. in excess of B.A.L.P.A. and B.A.C.A 


a 
‘Aviation, Ltd., Luton 


LOSTER AIRCRAFT, Co., Ltd... Vacancies exist in 
the Research Department for wing 


Our pigeon—if we 
may put it that way 
—isto“expertise’ on 
the aircraft market. 


Consult us before 
you buy or sell any 
type of aircraft. 


tcrmitec 


(a) work on the test an 

aircraft a, fuel and air systems, fight 

= ting instruments and design of special testing appar- 

atus. 
Staff for testing of aircraft Se and reson- 


Employment Officer, G.A.C., Ltd., Hucclec 


{0911 
yo ge Pilot with instrument rating for Rapide 
—Apply Box 7 

Roster being compiled.—Giro 
Aviation, Ltd 6598 


CENSED sircraft maintenance engineer 
immediate: ef Enginee 
on, 

Hatfield, invite 


and too] hts- 
of aircraft tooling. and for 


mi 
ted, Luto 
E DE HAVILLAND ATR 


ngineering draughtsmen. Applications, 

giving full ——e of age and past experience, should 

be addressed to the Personnel Manager. 
HARTER PILOT required, ey area, with senior 
commercial licence (endorsed Rapides), instrument 
rating and R/T licence. Permanency.—Apply Box es 


1G AND TOOL DRAUGHTSMEN uired. Previo' 
aircraft experience pot essen 
assurance scheme.—App! 


£700 Airwork Limited, Perth Aero- 
drome, Pi (6552 
ROOKLANDS AVIATION, Ltd., have vacancies for 
airframe and engine fitters, electricians, and wood- 
workers, for opens and repair of R.A.F. aircraft. 


ae and piecework bonus. 
PPLY: No. 4 Bite. “Sywell, Northants. [0308 


IG and tool est writing required, fully experienced. 
—Applica' mn writi to Personnel Manager, 
Percival Aircraft, Luton m Air port, Beds., stating age. 
experience and Pin required. (0593 
for Newcastle-upon-Tyne Aero Club, Munici- 
pe Airport, Newcastle-upon-Tyne, chief instructor 
to also undertake management of club.—Full ce 
including salary required, to Honorary Secre (6503 
flight engineers for York 
“C” to cover York aircraft essential.—Apply: 
Chiet Engineer, Eagle Aviation, Ltd., Luton Airport 


 yrLaoaTetens are invited from design draughtsmen 
and stressmen; also technical assistants with com- 
bined design experience work on both 
‘ocatin: turbine aero engine: 
'PLICA’ ONS yee state full particulars of experi- 
ence and qualifications and should be addressed to 
The Personnel Manager, the de Havilland Engine Co., Ltd., 
Stonegrove, Edgware, eel (0575 
KILLED detail and Lameaay fitters, turners, borers and 
Seon” Apply, giving full details 
of experience, mnel Officer, Westland Aircraft, 
Limited, Yeovil, Somerset. (6527 


THE 


DE HAVILLAND 
ENGINE COMPANY LIMITED 


have vacancies in their 


DESIGN OFFICE at STAG LANE 
for 
SENIOR DESIGNERS 
& DRAUGHTSMEN 
for work on Gas Turbine 


development and other 
projects 


GOOD SALARIES & PROSPECTS 
for suitable applicants 


SUPERANNUATION SCHEME 


Apply giving details of previous 
experience and saary 
to 


THE PERSONNEL OFFICER 


STAG LANE, EDGWARE, 
MIDDLESEX 
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SITUATIONS VACANT 
IR SERVICE TRAINING, Ltd., Hamble, require :— 


AVIGATION INSTRUCTORS for air 3 ground duties. 

AF. as 

cence, or 

ctviitan considered, provided licence is obtained 
within one 

PP LICANTS. for the above posts should be members, 

or must become members. of the R.A.F. Reserve.— 

applications the Commandant, Air Service 


Trai Hamble, Han 
‘ADIO MECHANIC vented for maintenance on Dakota 
aircraft at Northolt Airport. Apply 
Scottish Airlines, Northolt Airport. 


4311, Extension 
Cheltenham 


r. 
‘elephone: Waxlow 
427. 6568 
RITISH MESSIER, Ltd., 


salary required, to Mr. E. G. Collinson ¢ Chief Technician. 


ECRETARY Shorthand Typist (male) required for 
confidential in large aircraft in 
the South.—Write. ving full to 
A.K. Advg., 2128,’ Shaftesbury. Avenue, London, 


CHEDULE clerks required (male), with experience in 
ng M.O.S. spares schedules. Applications, in 

b age, experience and salary requir 
Personnel Manager, Percival Aircraft, Ltd., The Airport, 


Beds. 
ECHNICAL and illustrators required. Know- 
ledge of M.O.S. procedure desirable. Seg 
in writing, stating age, experience and ¥ requ 
to Personnel Manager, Percival Aircraft, ‘Lia, Luton, 


Airport, 
G JOSTER AIRCRAFT, Co., Ltd., have vacancies for 
fully experienced aircraft oo and electrical 
writing, stati age, 
experience and pA required. to: Employment Officer. 
G.A. Hucclecote, Glos. 0910 
SMEN, senior and junior, Ry tool and 


uctural general engineering 
htsman wanted for aircraft work; — 

aircraft. experience not essentiai; pension and life 

—Apply: Employme: Manager, Vickers. 
Arm: Ltd. (Aircraft Santon Weybridge. (0565 
ERONAUTICAL or mechan ughtsmen and 
stressmen required, all grades.— Apply. age, 
experience and salary required, to Alan Muntz and Co.. 
Ltd., Aircraft Section, Heston Hounslow, 


FITTERS are yountred by de Havilland 
craft Co., Hatfield. 


Personnel 


Ge. intermediate Airframe Design Draughtsman 

ired for interesting new work. in 

writing stating age, experience and salary expec to 

Chief Designer, Auster Aircraft Ltd., Hearsby Aero- 

drome, Leics. 6476 

RGENTLY required for high class precision work :— 
n 

Personnel Officer 

8528 


Siosbannanl engineer to control des and development of 
a wide range of aircraft Fe aba and allied equipment 
PPLICANTS should have a sound technical education. 
with previous design experience in 
elements and intricate mechan! 
£1,000, depending upon age and experien 
PPLY. gis of qualifications and experience. 
jox Ni 
SISTANCE ‘housing accommodation to selected 


didate 
LACKBU RN AND GENERAL AI AFT, Ltd.. have 
vacancies for senior and intermedia’ me stressmen with 
good engineering traint sound wiedge cf. 
experience on, all-metal aircraft. ~Apglicatious, giving 
of age, training, experience, etc., to Personne) 
partment, Brough, rks. (6491 
F* ING INSTRUCTOR required by the de Havilland 
Aircraft Co., for No. 1 Reserv: e Flying School. 


ssure sensitive 
isms. — ary scale, £750 to 


giving full iculars, 
javilland “aircraft Co., Hatfield, Herts. 
INK TRAINER INSTRUCTOR sag 
Aircraft Co., for N 
hool. 


ETHODS ENGINEERS. Aeugestions are invited from 
engineers with experience of shee’ 

a Applicants must have 
an 
Manager, de Havilland Aircraft C 

APABLE Secretary required, e charge of Flying 

Club, preferably with who supervise 
ing, etc. Limited me tion Spend be pri 
vided.—Write, givi details salary r 
Leicestershire Aero ub, Ltd.,, c/o 11, Cank St., 


(6551 
OWTY EQUIPMENT, Ltd., Aircraft Hydraulic En- 
gineers, Arle Court, Cheltenham, require design 
ughtsmen, preferably with some knowledge of hydrau- 
lic and landing gear componen' for aircraft. rite: 
Personnel Manager, giving <etails of training and experi- 
ence, and mentioning age and salary range. Foao2 
h initiative and experience required to work 
on modern aircraft electrical test 
Applicants should hold bow 
office experience. 
etc., the 


FLIGHT = 
training and xperience to H 
Personnel Manager, de Ha 24 Hat- me 
id Hert Satisfactor ef re 4 
ys 
| | | 
TT 
RWORK 
S 
giv 
G 16 CHRSTERFIMO ST. W.1. TELEPWONE GRO. 404! 
mediate stressmen for extremely important and = ‘a 
most interesting work at Hamble. Write, giving age. + a 
and experience, to the Personnel 
‘olland Aircraft, Ltd.. Hamble, Hants. { 
WELL KNOWN manufacturers of precision aircraft 
PaSrERence will be given to men with engineering st ent tuated in the West of England. have ae 
degrees, but practical experience is an essential. Re 
For vacancies (a), applicants must have. as well as a i 
ound mechanical engineering training, a knowledge of ¥ oe 
lectrical theory. elementary electronics, vibration 
te Glos. 
| Ay 
el Manager. 
(6554 
ed by the de 3 
Reserve Flying 
fe as Link experi- . 
4 ence t 7 Apply. « full particulars, to 
Arms - : ry 6546 Pers el Manage Ha 1 raft Co., Hatfield. 
NAY IGA TION INSTRUCTORS required for service in 
the North of England. Applicants should be in 
possession of, or in a position to obtain, a Flight Navi- 
gator’s Certificate and preferably have had .A.F. staff 
navigator experience. Salary scale, 2700-800 pa. Signals 
Instructor for both air and ground duties. Applicants 
should be technically qualified and tn a position to super- ‘s 
vise radio maintenance section.—Applv. Chief lestructor, 
Airwork Limited, R.A.F. Station, Usworth, Cas*letown, 
Co. Durham. (6555 
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SERVICING THE WORLD’S AIRCRAFT WITH SPARES OF EVERY DESCRIPTION 
ALL ORDERS DESPATCHED BY AIR-SEA-LAND WITH UTMOST PROMPTITUDE 


CROYDON AIRPORT 


SITUATIONS VACANT 


HE Saunders-Roe weight group has vacancies for 
cxperienred junior weight engineers. Applicants 
with initiative and holding National Certificate should 
apply, stating age, experience, salary, etc., to the Per- 

sonnel Officer, Saunders-Roe, Ltd., East Cowes, 1.0.W. 


A WELL-KNOWN firm in the London area requires 
designers and designer-draughtsmen. Suitably quali- 
fied men with internal combustion engine design experi- 
ence are invited to apply for these permanent and pro- 

ssive positions.—Applicants should write, giving the 
fullest information, mentioning Ref. CDF, to Box No. 2391. 


chanical or hydraulic engineering are sitions 


and experience.—State de tails. together salary uired, 
to Box No. 2219. (6505 
PPLICANTS are invited =. position of foreman 
sheet me worker for 1 manufacturing works 
in the south of England. App! fcants should have had 
wide practical experience of stainless steel and be con- 
.1.D. requirements. Please state ag de- 
tails of age, experience, etc., by letter to = A.K. 
Advg., 212a Shaftesbury Avenue, London wen (6570 
AUNDERS-ROE, Ltd., invite pala from all 
grades of dr for in their air- 
office Cowes, and “from draugh 
er their div t- 
Teigh Write, stati e, qualifications, 
experience and salary required, to the » Personnel Officer, 
it Cowes, 1.0.W. (6500 


VACANCY exists in the ment at 
Saunders-Roe, Ltd., for good technician with 
in mechanical and testi Appli- 
should have the H.N.C. or equivalent qualifi- 
write, stating age, salary, etc., 
to the Personnel Officer, Saunders-Roe, Lta., 
Lo.wW. 


A® FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd. Applications are invited from senior and junior 
dr n, and for work on this interest- 
programme. by aa giving details of experience and 
lary required, to Pi -—} Manager, Percival Aircraft, 
Lt4., Luton Airport, . Beds. (0595 
M. HOBSON, Ltd., invite applications for positions in 

ws: Designers, detail and 


ected 

th fuel metering equipment and hydraulic fying 
—Hobson Works, Fordhouses, Wolver- 
hampti (0420 


APPL *ICATIONS are invited from senior and _ inter- 
diate design draughtsmen; experience of aero 
engine design desirable but not essential. Please write, 

tating age and giving details of previous experience in 
chrono} ical order, to the 
hapa Engine Co,, Ltd., Stag Lane, Edgware, Middle- 


'GHTSMEN with experience in high 
‘e 


EVELOPMENT engineers and senior draughtsmen 
required with experience in ht hydraulic controls 
and/or fuel metering equipment; also detailing draughts- 
men ~ 4 this type of work. a factory is situated in the 
grounds of a country house and the wages ed a 
are excellent. Hostel available. Write: Perso 
ger, Dowty Equipment, Ltd., Arle Court, Cheltenham, 
ANDLEY PAGE er have vacancies for Senior and 
Junior Technica’ in the and 
Structural Test it at or Cricklewood. 
a should include a Degree or Higher National 
ertificate, Previous experience is desirable but not 
essential.—Write, stati age, qualifications and details 
of experience to: Staff Officer, Handley Page Ltd., Crickle- 
wood, London, N.W.2, (6478 


RATCHET & REVOLUTION 


COUNTERS 
Speeds up to 6,000 R.P.M. 


Please send for Leaflet No. 18/6 
Sole Makers and Patentees 


B. af om F. CARTER & CO., LTD., BOLTON, 6 
MEMBERS OF B.¥.8.T.E.C. ORGANISATION 


SITUATIONS VACANT 


LIGHT REFUELLING, LTD., require a Junior Stress- 

man for work on aircraft components and installa- 

tions. Minimum qualification Higher National Certificate 

prospects 


ri man.—Reply, 
age and sdetails 9 experience and 
salary required, to nel Manager, 


Rushton Airfield, Nr. Blandford, Dorset. 
RITISH EUROPEAN AIRWAYS. have vacancies at 
Northolt for instrument 

aircraft electricians, sheet metal 


bonus, plus to 3d. proficiency pay. unity for 
good bonus earnings. Pension, insurance and sick pay 
schemes; 2 w paid holiday a year; con- 
Officer, B.E.A., Northolt 
Base, Ruislip, Middlese 


"APPLICATIONS are ‘tnvited for the vacant position 
process foreman for a large man 
pany on the South Coast. A wide” knowledge and sound 
practical experience of nickel and chromium plating and 
anodising to A.I.D. requirements are essential. The posi- 
tion calls Spy good organising ability, drive and initiative. 
Applicants should give full details of experience, age, 
etc., by letter, to Box 1230, A.K. Advt., 212a, Shaftesbury 
Aven mue, W.C.2. (6569 


COTTON BAGS 


FOR SPARE PARTS, Etc. 


WALTER H. FELTHAM & SON, LTD. 


- fj imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 London, 8.E.1 


R.A.F. TAILORS & OUTFITTERS 
HAVE STOCKS OF 
ALMOST NEW 
R.A.F. OFFICERS’ 
UNIFORMS & GREATCOATS 
AT ONE-THIRD TODAY’S PRICES 


COMPLETE LISTS 
SENT ON REQUEST 


Limited stocks of 


MESS KIT 
AT ECONOMICAL CHARGES 


Complete outfits supplied 


SPECIAL TERMS FOR 
RECOMMISSIONED OFFICERS 
AND OFFICER CADETS 


86/88, WELLINGTON STREET, 
WOOLWICH, LONDON, S.E.18 


Phone: Woolwich 1055 


SITUATIONS VACANT 


Big and engineers are required by the 
English Electr Ltd., for their gas turbine 


with gas turbines.—Please write, 
ualifications and experience, and quoti 
entral Personnel Services, English Electric Co., ita. 
24/30, Gillingham St., London, S.W.1. (650i 
As setters required, experienced B .8.A. and B. and 8, 
wiss type machines. Consideration will be given 
to the training of capstan setters. 

skilled in worki i 

wi alternate fortnightly shifts. Good conditions. 

— plus piecework bonus. Apply, in ig to Avia- 


City. Interviews granted at "applicant's con- 
venien 


HOUSE (married dis 
experienced electronics engineer 
ing anti-vibration means for electronic uipment. 
Location is special laboratory within 50 miles o! —_ 
Starting salary Pe jing 
cations. Send details qualifications and rience, 
mentioning Ref. 850B, to Central rsonne’ 
Electric Co., Ltd,, 24-30, Gillingham 8t., London, 


ANDLEY PAGE (READING) Ltd., have vacancies in 
their design office for senior and junior draughtsmen 
with aircraft experience, Ae required are stressmen, 
who should have at least two years’ experience and with 
@ degree or Higher National Certificate with endorse- 
se 


ments in aeronautical subjects. e% 

progressive and offer erpeens, opportunities to the right 
men.—Please culars to nnel 
Office, Handley P: ‘age (Reading), Ltd., The Aerodrome, 
Woodley, {0901 


RITISH OVERSEA S AIRWAYS CORPORATION offer 
opportunities wall wae on modern air liners to the 
following tradesm Electric: 

anics, Bench Fitter —¥ and Engine and 
experienced in the maintenance or overhaul of aircraft 
and/or components. Rates of pay. 2s. 10d. per hour plus 
4id. = hour Pr 1 Bonus. Proficiency 
Pay up to 3d. per our ; Sday, 44-hour week. 


Write or call, Staff Manager, Hut 29, London trp 


Feltham, Middlesex. 
RAUGHTSMEN. A large expanding engineering com- 
pany in the Midlands ‘he have vacancies for senior and 
and Tool Draughtsmen. come cover 


Interesting w work and scope for initiative. Good ti 

salaries are offered, and these are periodically review 
on basis “On individual merit. Good pension scheme and 


expenses will be pa: 


SITUATIONS 


X-R.A.F. flying instructor, seeks ground post, 
considered. ledge export sales. 


X TEST PILOT and instructor, 5,000 hours, many 
ears works and administrative experience, offers 
services on inter-factory liaison or other capacity. Cur- 
rent private pilot's licence. 2455 (6565 
A listrative research higher degree, holding admin- 
istrative research post in aircraft indus’ ~ 
10 seeks change at home or abroad. ary 
under £1,500 considered.—Box 2178. (6498 


WANTED 
TEEL, aluminium, brass. Sheets, strip, bars, off-cuts. 
Any quantity. Immediate payment. 
RADES SHEARED METAL .. Ltd., Green Lane, 
Hounslow, Middx, Tel.; Feltham 3274. (6590 


EAGLE AVIATION 
Limited 
offer a complete aeronautical service 
4 AVRO YORK AIRCRAFT—World-wide charter 
45 passengers—8 tons freicht 
AIRCRAFT OVERHAUL AND MAINTENANCE 
SALES AND PURCHASE OF AIRCRAFT 


HEAD OFFICE: 29 CLARGES ST., LONDON, W.1 
Telephone: GROsvenor 6411 (10 tines) 


British Air Line Pilo‘s’ Association 
9-10 MARBLE ARCH, W.1 
AMBassador 1357 


Tel.: 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to Secretary. 
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| preferably directly concerned 
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applicants in finding sinyle accommodation. Travelling 
Ed to selected applicants for coming ee 
} | forward for interview. Apply in first instance, stati. etsy 
age, education, experience, etc.—Box 2330, (6537 
progressive Midland manufacturing company 
i tions with good prospects are available to younger men. ee 
A Salaries will be im accordance with age, qualifications 8, 
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"Is there some 
sort of stuff 
called 


TIALUMINIUM?..." 


Madam: No. But there are 


some people called T.I. Aluminium, who 
make large quantities of Aluminium and Aluminium Alloys. We are engineers, 


metallurgists, research enthusiasts and skilled workmen—a combination which works out 


well in terms of Aluminium (sheet, strip, extrusion or tubes). So you 


can say this for your Chief: his full stops may be missing, but he’s very much 
all there in choosing his suppliers . 


2.1. ALUMINIUM LTD., TYSELEY, BIRMINGHAM. TEL: ACOCKS GREEN 3333 
ALUMINIUM AND ALUMINIUM 


ALLOY INGOT, SLABS, MLLETS, SHEET, STRIP, TURES AMD EXTRURONS TO ALL, COMMERCIAL, ALD. AND 
LLOYD'S SPECIFICATIONS. ; 
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and Proteus propeller-turbines have shown successive increases 
in power and efficiency, the powerful Olympus jet 
engine promises to enhance “Bristol” leadership 


in the aero-engine field. 


TOT AEROPLANE COMPANY GIR BNSC A 
9SSE 


— 
— 
— 
@ latest ad #0 a range of 
Bristol™ of which the Theseus 


